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NO FUNNEL 
ACTION 


because both acfr Regular Round and QC f Rec- 
tangular Port Valves have port areas at least 
equal to the pine itself. Result: no turbulence 


to flow of viscous ladings and no restric- 
tions to cause abrasion... no loss of 
head pressure ... all highly desir- 
able features throughout the 
processing industries. 


Other important features 
are quick, quarter-turn 
shut off and Teflon* head 
seal gaskets, resulting in 
substantially lower main- 
tenance costs. 


Representatives in 50 
Principal Cities are 
ready to show you how 
to keep down valve 
maintenance costs. Write 
for Catalog 5, WS-12, 
Valve Division, ACf 
Industries,Incorporated, 
1501 E. Ferry Street, 
Detroit 11, Michigan. 
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Over 35,000 feet of Clay Pipe, in diameters from 
8 to 36 inches, will be installed over a 10-year 
period in Daytona Beach. Directing the project 
are City Manager LeRoy Harlow, City Engi- 
neer ©. B. Moneypenny, Water and Sewer 
Superintendent Ralph Brennan, and Project 
Engineer C. Lk. Cannon of Metcalf & Lddy, 


I-ngineers. 
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CLAY PIPE 22" 3.9723" 





CLAY PIPE FITTINGS are always 
available to handle every twist and 
turn im the line. Thies “Y™ Fitting, 
for example, eliminates the need to 
improvise makeshift joints between 


feeder lines and maine 








Engineers faced a double problem on the $667,000 bond-financed sewerage project 
in Daytona Beach, Fla. The sewage has a high content of corrosive hydrogen 
sulphide, and the sandy soil has a high water table. Vitrified Clay Pipe with hot- 


poured joints solved both of these problems. 


As experienced sanitary engineers know, Clay Pipe is guaranteed for 50 years . . . 
valuable “insurance” for any bond-financed project. When public health and the 
taxpayers’ money are at stake, why 

take chances with substitute mate- 

rials? Specify Vitrified Clay Pipe 


and be sure the job will last. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
1820 N Street N.W., Washington 6, D. C. 


206 Connally Bidg., Atlanta 3, Ga. 
100 N. LaSalle St., Rm. 2100, Chicago 2, Ill. 
703 Ninth & Hill Bidg., Los Angeles 15, Calif. 
311 High Long Blidg., 5 E. Long St., Columbus 15, Ohio 
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for safe, low-cost 

o pool sanitation— 
Pool Water 
Disinfection, 
Fungicidal Agent, 
Premises Sanitation, 
Suit and Towel 
Sterilization, Pool 
Cleaning, Algae 


STACKS UP BEST 


for water 


For over twenty-five years, HTH Granular has 
proved its economy in maintaining effective 
sanitation in a variety of water treatment 
applications. Containing not less than 70% 
available chlorine, HTH Granular provides a 
readily available source of hypochlorite for: 


CONTINUOUS CHLORINATION — A safe, easy-to- 
use source of chlorine for regular water treatment. 


treatment 


STERILIZATION OF NEW MAINS— Makes an ef- 
fective, economical solution for sterilizing new mains, 
pumps, standpipes and supply equipment. 

ALGAE CONTROL — In reservoirs, basins, wells, tanks 
and flumes, HTH is a widely accepted agent for the 
control of algae. 

EMERGENCY CHLORINATION — In case of flood, 
drought, fire or power failure, HTH is o readily 
available source of chlorine. 


For further information, see your HTH supply house or mail this coupon. 


Use HTH Granular 





Control. 


HTH Granular is packaged 
in 100-Ib. lithographed 
steel drums and in cases of 
nine 5-ib. cans. 
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~ OLIN MATHIESON CHEMICAL CORPORATION 
Industrial Chemicals Division 
matuieson Baltimore 3, Maryland 


Please send complete information on HTH Granular for 


water treatment applications. 


Company 


Address 
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3 CUSTOMERS STATE... 


Space, Safety 


Placed on the market in July of 
this year, General Electric's all- 
new Limitamp Control has received 
enthusiastic acceptance through- 
out industry. 

1. NEW MOUNTING ARRANGE- 
MENTS. Almost immediately, L. L. 
Hamig, of Ferris & Hamig, Con- 
sulting Engineers, found the ex- 
clusive front-connected feature of 
the new control solved a tough 
application problem. There is no 
need for a back aisle with the new 
equipment, so units may be mount- 
ed back-to-back, back-to-wall, or 
as free standing enclosures yielding 
great space savings. 

2. 50% SMALLER. In another 
case, H. A. Weigand, of Ingersoll 
Rand Company specified this new 
fused starter in a compressor sta- 
tion for the Laclede Gas Company 
of St. Louis, Missouri. Mr. Wei 
gand stated the new control's 50% 
floor space saving feature simpli- 











50% smaller than previous models, all-new 
G-E Limitamp Centro! offers a gang-operated 
disconnect switch as standard equipment. See 
opposite page for space savings comparisons. 
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“The all front-connected feoture ~ 
of G.E."s Limitamp Control gave 
me the versatile floor arrangement 
I needed to solve a tough applica- 
tion problem,"’ said Mr. Lt. Lt. 
Hamig (extreme left) of Ferris & 
Hamig, Consulting Engineers, St. 
Lovis, Mo. Seated are R. E. Watts 
of Ferris & Hamig and P. lL. 
Korkian, General Electric Co. Sales 
Engineer. 


‘The space savings offered by 
G.E.'s Limiteamp Control helped 
simplify the installation of a com- 
pressor station for the Laclede Gas 
Co. of St. Lowis,"" according te 
H. A. Weigand of Ingersoll Rand 
Company. The compressor station 
is located in a residential area and 
conforms to local building codes. 
This put spece requirements at a 
premium and posed a real installa- 
tion problem. 


Problems Solved by New G-E Limitamp* Control 


cabinet, and the contactor which 
may be easily rolled in or out of 
the enclosure. This provides ample 


fied installation where space con 
siderations were a primary factor. 


3. ADDED SAFETY. One of the 


anor AC TURER AMUN ACTURER ear ACTURIR 


nation’s largest automobile manu 
facturers ordered eight of the 
starters and within days increased 
the order to 17. The gang-operated 
disconnect switch and co-ordina- 
tion features which afford greater 
protection of the starter, the con- 
trolled equipment, and personnel 
were exactly what they wanted. 
The 30” depth of the new Limit 
amp Control, which allows the 
unit to be transported through 
normal size doorways, has also re 
ceived industry -wide approval. The 
unit’s 90” height includes bus com 
partment which is surrounded by 
steel barriers within the enclosure. 
Other features which save time 
and money on installation and 
maintenance are the low-voltage 


panel, hinged to swing out of the 
*Trade-mark of General Electric Co 


room for a worker to 
enclosure while making installation 
connections. 

This all-new Limitamp Control 
is ideal for high-voltage motors, 
rated 2300-4800 volts, up to 3000 
hp, and may be applied to 
squirrel-cage, synchronous, wound 
rotor, and multi-speed motors on 
power systems requiring high in 
terrupting capacity for maximum 
short-circuit protection. 

Specify the all-new Limitamp 
Control through your nearest G-E 
Apparatus Sales Office. G-E engi 
neers will help apply this new con- 
trol to your operation. For more 
information write for Bulletins 
GEA-6331, GED-2446, to Section 
781-14, General Electric Company, 
Schenectady 5, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


enter the G- 


NEW G-E LIMITAMP CONTROLLER FLOOR SPACE 
COMPARISON WITH OTHER MANUFACTURERS 
E , 4 ¢ 



























































Are you tired of telephone complaints ? 


and heaters stay clean and flow capacities are 


Then follow the lead of one water superintendent 
who turned complaints into compliments by using 
Calgon* Threshold Treatment. His telephone con- 
tinued to ring, but with a difference. Satisfied users 
wanted to tell him how much they appreciated the 
clear water supply. No more red water complaints 
for him 

For Calgon not only stabilizes iron and man- 
ganese dissolved in the water at its source, but also 
prevents iron pickup from pipes . . . and presto! 
Red Water is stopped. Corrosion control with 
Calgon? greatly reduces tuberculation, keeps flows 
high and pumping costs low 

But that’s not all. . . Calgon inhibits the forma- 
tion of lime scale, in either naturally hard or lime 
softened water. The secret? Scale forming chem- 


icals are kept in solution so filters, valves, mains 
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maintained. 

Experienced Calgon engineers put years of expe- 
rience with water problems of all types in every 
part of the country at your service. Call on Calgon 
for help with your water problems. 

*Calgon is the Registered Trademark of Calgon, Inc. for 
its glassy phosphate (sodium hexametaphosphate) prod- 
ucts 


tFully licensed for use under U. S. Patent 2,337,856 and 
2,504,850 


~ 
calgon, inc. 
A SUBSIDIARY OF HAGAN CORPORATION 
HAGAN BUILDING - PITTSBURGH 30, PA. 








“TRAVEL CAPSULES” . . . air-conditioned, plostic-enclosed, propelled at high speeds along elevated tubeways 


. immune to weeother, traffic delay, mechanical breakdown. Science is exploring its possibilities now. 











100 years from now... 


WE MAY TRAVEL BY VACUUM TUBE! 


Many fantastic developments...today only dreams and lines 
on an engineer's blueprint...may become the commonplace of 
the future. 

But in that world to come, one highly useful servant will 
continue its public service much as it does today. Cast iron 
pipe laid today will still carry our gas and water. 

Records show that over sixty American cities are served 
by cast iron gas and water mains laid in the ground over a 
hundred years ago! And today, U. S. Pipe, centrifugally cast 
and quality-controlled, is even more serviceable. 

U. S. Pipe is proud to be one of the leaders in a forward- 
looking industry whose service to the world is measured in 
centuries. 


U. S. PIPE AND FOUNDRY COMPANY, General Office: Birmingham, Alabama 


A WHOLLY INTEGRATED PRODUCER FROM MINES AND BLAST FURNACES TO FINIGHED PiPreE. 
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Simple HAGAN equipment holds 


Hagan instrumentation and control components 
combine readily into simple systems ideally suited 
to filter plant applications. An example is this 
simple system now in service in a filter plant under- 
going remodeling and modernization. 

The system is installed in what is still tie 
original plant and is handling a relatively large 
flow, with the 24-inch butterfly valve practically 
wide open. Even under these conditions, the accu- 
racy and reliability of the Hagan components main- 
tain reservoir level within '4 inch of the set point. 
When this part of the plant is integrated into the 
new section, flow conditions will change to a much 
smaller value and transmission distance will be 
doubled. The new conditions will not affect the 
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operation of the Hagan system in the slightest. 

Hagan components can fill many such applica- 
tions in the filter plant. Filter plant operators 
appreciate the accuracy and reliability of Hagan 
units and their ease of installation and maintenance. 
There are no cables or pulleys in Hagan systems, 
they are easy to install and maintain, and fit 
readily into existing facilities. The wide variety of 
Hagan instrumentation and control components 
makes modernization possible with maximum use 
of existing equipment. 

Call on your nearest Hagan engineer for assistance 
in planning your modernization program. He will 
be glad to show you how Hagan can save time, 
money and labor in your plant. 
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reservoir level WITHIN % INCH 


Indicators and Recorders 
for flow or differential measurement 


Hagan units range from single indicators to dual recorders which 
provide two or more records on a single chart and can be supplied 
with one or two integrators which continuously totalize the 
quantities being measured. 

All units are fast, accurate and sensitive, and are extremely 
easy to calibrate and maintain. The Ring Balance principle, so 
successfully developed by Hagan, features such advantages as 
dead weight checking (no water column), no stuffing boxes and 
no cables or pulleys. 


Power Positioners 


Hagan power operating cylinders combine rugged construction 
with precision positioning. For example, when operating a flow 
control valve, the cylinder holds the valve firmly in its correct 
position. When a slight change is called for by the transmitting 
meter, the cylinder crosshead moves the valve the exact amount 
without hunting. These cushioned air operators are firm but 
gentle. Valves won't jam with Hagan pneumatic power positioners. 


Pneumatic Relays 


Hagan Relays range from the simplest compensating type to the 
Hagan Ratio Totalizer-.a computing relay which combines as 
many as three input signals in a variety of ways so as to give a 
single output signal. 

There are no water leaks, no sticky valves to contend with in 
these pneumatic relays. They can be mounted on panels or bench 
boards, or at any other desired location. —-they do not have to be 
set close to the valves. Valve position can be shown on convenient 
pressure gauges, graduated in terms of valve opening position, 
mounted beside the relay. 


HAGAN CORPORATION 


HAGAN Hagan Building + Pittsburgh 30, Pennsylvania 
HALL 


BUROMIN 


CALGON Hagan Offices in Principal Cities 
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SWIMMING POOLS 








SERVES 
WITH STEEL. 


the American 
Municipality 


The strength, permanence and economy 
of steel join with wide experience, fine 
craftsmanship and complete responsi- 
bility in Pittsburgh-Des Moines’ con- 
struction for the modern community. 
Dependable, low-cost water storage .. . 
efficient refuse disposal . . . better facili- 
ties for recreation . . . permanent, eco- 
nomical mass outdoor seating . . . these 
are P-DM specialties providing maximum 
value for every invested dollar. @ Write 
for descriptive brochures on the prod- 
ucts in which you are interested, and 
let us consult on your needs. 


PITTSBURGH + DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at: 


PITTSBURGH (25) . . 3418 Neville Island 
NEWARK (2)...... 218 Industrial Office Bidg. 


DB) ccecee 1222 First National Bank Building 
tos (48) 6399 Witshire Bivd. 
DES MOINES (8)...... . . 919 Tuttle Street 





. 1223 Praetorian Building 
-526 Lane Street 
625 Alviso Road 





know service 
—rl 


responsibility ... before you buy! 


Wise men experienced men . . . know that the on any phase of water development, from preliminary 
service behind any piece of mechanism or any engi- exploration to final installation. Layne performs the 
neering project is an all-important factor in making complete job. 

a buying decision. Layne service responsibility never To “ask the man from Layne” is to get unpreju- 
ends and Layne service facilities are unequalled in di: recommendation stemming from nearly three 
the entire field of water development and application. quarters of a century’s experience in solving the water 


Further . . . Layne offers undivided responsibility problems of agriculture, municipalities and industry 


LAYNE & BOWLER, INC. 
General Offices 
MEMPHIS 8, TENNESSEE 

Layne Associate 

Companies 


Throughout the World 


water wells -. vertical turbine pumps - water treatment 





Badger 
meters 
conserve it 


better! 


HEY say oil and water do not mix — 

yet the oil industry uses more than 
1600 billion gallons of water annually for 
refining petroleum. And nearly 40% of 
the water used is furnished by public 
water systems. 

To pinpoint this tremendous volume— 
more than 4 gallons of water are used in 
the production of one quart of oil for your 
automobile. 


The Badger water meters used through- 
out the nation help conserve water for 
this need . . . just as they do for hundreds 
of other essential industries and for vital 
home usage. They measure water accu- 
rately ... provide a precise check on water 
consumption and waste . . . serving com- 
munities by helping make water depart- 
ments more efficient and self-supporting 

As the experience of waterworks men 
everywhere shows, Badger meters do the 
job dependably ... are a sound invest- 
ment that pays dividends year after year. 
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Water Meters @ 


Badger Meter Mfg. Co. 
Milwaukee 45, Wisconsin 
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NASHVILLE, TENN. 


Nashville Filter Plant 


(EXPANSION COMPLETED IN 1951) 














Mr, Robert l. Lewrence, Jr., Director and Chief Engr. Water Works 
Dept., ot the Mester Control Table in the original plent lobby. 


This 56 MGD Plant is a good example of what can be accomplished through: (1) coreful engineering, 
(2) improved chemical treatment techniques, and (3) efficient operation by means of complete instrumentation 
and control. These factors have resulted in substantial savings in the cost of treated water at Nashville. 

Builders Water Works Equipment (installed in the new section by J. B. Michael & Co., Inc.) has contributed 
to this successful history, both in the original plant and in the recently completed addition. For a detailed 
description of this equipment — Filter Controllers and Gauges, Pneumatic Master Control System, Chronoflo Meters 


and Summator, and Wheeler Filter Bottoms — address Builders-Providence, Inc., Providence 1, Rhode Island. 


BUILDERS-PROVIDENCE 


DIVISION OF B-I-F INDUSTRIES, INC. Gem mertrer 
BUILOERS (RON FOUNORY © PROPORTIONEERS, INC. © OMEGA MACHINE CO, | FEEDER 
GD) rscoce 
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The Asiatic elephant is found in shady, 

wooded districts of Southeastern Asia. 

Huge animals that weigh up to 

8,000 pounds and have a life span of 

about 60 years, they are easily 

domesticated. Many of them are used to 

perform useful labors of lifting and pulling. 

Ordinarily gentle, they become highly 

dangerous when enraged or frightened. 


In good condition after 100 years of 
service, this cast iron water distribution 


main is one of several still functioning 
in New York City. 
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they in common... 


THE ELEPHANT 
AND CAST IRON PIPE... STRENGTH! 


Great strength has made the elephant one of Man’s most useful animals. 
And Cast Lron’s strength . . . shock strength, beam strength, compressive strength, 


make it the world’s most dependable pipe . . . servant of centuries. 


Listed below are some of 


the many water utilities still using cast iron pipe that was installed a century 


or more ago. 


DEPARTMENT OF WATER AND WATER BUREAU OF WATER DIVISION OF WATER & SEWERS 
SUPPLY, City of Albany, New York Lancaster, Pennsylvania Sacramento, California 
ALEXANDRIA WATER COMPANY CITY OF LYNCHBURG WATER WATER & SEWERAGE DEPARTMENT 
Alexandria, Virginia DEPARTMENT, Lynchburg, Virginia City of Saint John, NB 
BUREAU OF WATER. DEPT. OF PUBLIC MOBILE WATER WORKS COMPANY DEPT. OF PUBLIC UTILITIES 
WORKS, Baltimore, Maryland Mobile Alabama WATER DIVISION, St. Lowis, Miss 
PUBLIC WC2KS DEPT. WATER DIVISION QUEBEC HYDRO-ELECTRIC COMMISSION WATER DIVISION, DEPT. OF 
Boston. Massachusetts Montreal, Quebec ENGINEERING, Syracuse, New 
DEPARTMENT OF PUBLIC WORKS PUBLIC WORKS DEPT WATER-WORKS & DEPT. OF PUBLIC WORKS 
DIVISION OF WATER. Buffalo. N.Y SEWERAGE DIV... Montreal, Quebex« Troy, New York 
WATER WORKS DEPARTMENT PENNICHUCK WATER WORKS CITY OF UTICA, BOARD OF WATER 
Chicago ul ae SUPPLY, Utica, New York 
COLUMBIA WATER COMPANY WATERWORKS DEPARTMENT CITY OF WHEELING WATER DEPT 
Columbia, Pennsylvania City of Nashville, Tennesse Wheeling, West Virginia 
BOARD OF WATER COMMISSIONERS DEPT OF WATER, GAS & ELECTRICITY WILMINGTON WATER DEPT 
Detrort Michigan New York New York - a ee 
CITY OF PREDERICK WATER DEPT DEPT OF PUBLIC WORKS. BUREAU OF WATER DEPARTMENT 
Frederick, Maryland WATER. Philadelphia, Pennsylvania City of Winche 
PUBLIC SERVICE COMMISSION BUREAU OF WATER. DEPT OF PUBLIC WATER DEPARTMENT 
City of Halifax NS. Public Water Supply WORKS. Pitts yh Pennsylvania City of Winston-Salem. N 


rth 


WATER BUREAU OF THE METROPOLITAN TTSVILLE WATER COMPANY YORK WATER COMPANY 
DISTRICT Hartford Connect ’ y “a 7 sylvor York, Pennsylvania 
MUNICIPAL WATER WORKS JREAU OF WATER WATER DEPARTMENT 
Huntsville. Alabame w Th) Mattie Ll City of Zanesville. OF 
DEPT OF PUBLIC UTILITIES (WATER 


Riche 


TO DA f @ @ @ modernized cast iron pipe, centrifugally cast, 


is even tougher, stronger, more uniform. Where needed and specified, it is centrifugally 
lined with cement mortar to assure sustained carrying capacity throughout 

its long years of service. 

CAST IRON PIPE’S PROVED RECORD OF DEPENDABILITY IS UNIQUE 

IN ITS FIELD. 

Cast Iron Pipe Research Association, Thos. F. Wolfe, Managing Director, 


" 


122 So. Michigan Avenue, Chicago 3. : 


The Q-Check stencilled on pipe is the Registered 
Service Mark of the Cast Iron Pipe Research Association 


re] a % e FOR MODERN WATER WORKS OPERATION 
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HERSEY COMPOUND METERS 


Unequaled for over a quarter of a century 


All bronze case 2"' to 6” inclusive 


HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 
BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 
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Jeffrey Grit Collectors are selected to 
suit the accumulation rates at each 


sewage treatment plant 


Jeffrey Grit Washers produce grit that's 


Jeffrey Screens meet every re- 
quirement Jeffrey Grinders pro- 


vide sanitary disposal of screenings 


=e g—%.. ee ne swash 
. Bert | Yi YaewksS 
wonens 


aeek : 


suitable for use as fill without any further 


treatment 





















FLOW DIAGRAM OF COMPLETE 
SEWAGE TREATMENT PLANT 


GRit 
WASHER 


GRINDER 


SLUDGE 
ELEVATORS 





SCREEN 





GRIT COLLECTOR PRIMARY SETTLING FINAL. SETTLING 
TANK 





= 
* 


ae 


Jeffrey Primary and Final Settling Jeffrey Collectors and Drive Units are Jeffrey Sludge Elevators are sturdily 
Tanks give stable flow conditions, long lived and inexpensive to maintain constructed of materials selected to 


assuring maximum sedimentation 


resist wear and corrosion 


let JEFFREY MECHANIZE your sewage treatment plant! 


Hundreds of treatment plants are Jeffrey equipped 
-servicing villages of 1500 to cities of several m> 
million. This wide experience enables Jeffrey JO cE | Ee } =] Ew 
Sanitary Engineers to offer you sound advice on ae 
your sewage disposal problems. This service is 
described in Catalog 833-A. The Jeffrey Manufac- 
CONVEYING © PROCESSING « MINING EQUIPMENT 


turing Company, Columbus 16, Ohio. TRANSMISSION MACHINERY « CONTRACT MANUFACTURING 
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NEW! a flow meter 


with no flow 


restrictions! 














SIMPLE. TROUBLEFREE, OPERATION 


The Foxboro Magnetic Flow Meter operates 
on the same principle as a power generator 
A magnetic field (A) is maintained through 
a standard pipe section (B) of stainless stee! 
or other non-magnetic material. This pipe 
section is lined with Kel-F® or other insulat 
ing material. Liquid passing through pipe 
acts as moving conductor, generating an 
electric voltage which varies in proportion 
to liquid’s average velocity. Flush electrodes 
(C) in pipe wall “pick up” this voltage which 

ecorded in desired flow units by Dynalog 


sic Recorder ot Controller 


FOXBORO COMPANY, 


OXBOR 


UNITED STATES, CANADA, AND ENGLAND 


FACTORIES iN ww 
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@ Adds no pressure drop - 
nothing inside pipe to interfere 
with fluid flow. 

© Measures fluid velocity directly. 

@ Overall accuracy better than 
1% of range over entire scale. 

@ Uniform flow scale. 

@ Full accuracy sustained even on 
liquids other meters can't handle: 
viscous, corrosive, or pulpy — 
even sand-water slurries. 

© Easy range change — either by 
Multi-Point Switch or range coil 
replacement. as preferred. 

@ 2” to 8” sizes standard — larger 
sizes as required. 





FOXBORO 
MAGNETIC 
FLOW METER 


This premium-performance meter measures magnetically the flow 
rate of virtually any liquid except hydrocarbons. It completely ignores 
such common metering headaches as turbulence, suspended solids, 
and variations in conductivity, density, and viscosity. It even 
measures reversing flows. 

Installation is simple. The magnetic spool piece connects into the 
line like any equivalent length of pipe —no seals, purges, meter 
runs, or straightening vanes required. Connects by 2-conductor cable 
to remote Dynalog Electronic Flow Recorder. 

Maintenance is practically eliminated. There are no pressure taps 
to become plugged or frozen, no working parts to foul. 

Foxboro Magnetic Flow Meters are already in use on such widely 
different liquids as beer, sand-and-water, rosin size, rock-and-acid 
slurry, viscose, and highly corrosive liquid detergent. Find out how 
this precise, troublefree flow meter can help your processing. Write 
for complete details. 


8912 NEPONSET AVENUE, FOXBORO, MASS., U.S. A. 


Foremost in 
FLOW METERING 








Signs of Better 
Municipal Service 


CONKEY FILTERS 
HORTON ELEVATED TANKS 


Horton® elevated tanks and Conkey filters are 
signs of better service that have been installed 
by municipalities throughout the country. Dependable 
and economical to operate, they provide long 


time trouble-free performance 


Chicago Bridge & Iron Company has four strategically 
located plants to fabricate and erect Conkey equipment 
and Horton elevated tanks. Write our nearest office 


for further information, estimates or quotations. 


Above: 40,000-gal. Horton 
ellipsoidal-bottom elevated 
water tank. Installed at 
Lynden, Washington, it pro 
vides a supply of water 
for washing filter beds 


os 
Above: Conkey Sludge Filters designed for dewatering 225 


tons of digested elutriated ferric chloride flocculated sewage 
sludge daily at the Little Miami Sewage Works, Cincinnati, Ohio 


IDGE &« IRON COMPANY 


AM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 


feds] | @ =a Atlanta « Birmingham * Boston « Ch cago * Cleveland « Detroit « Houston 


EQUIPMENT Los Angeles © NewYork ¢ Philadelphia ¢ Pittsburgh ¢ Salt Loke City 


Son Francisco * Seattle ¢ Tulsa 
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Miami, Florida, builds gigantic sewer system 


with reinforced CONCRETE PIPE 


Miami is spending $27 million to end the dangerous 
and obnoxious pollution of the Miami River and Bis- 
cayne Bay caused by the discharge of raw sewage 
through more than 100 drains into these waters. 


The project includes a new sewage treatment plant, 
six pumping stations, huge intercepting sewers, a 
}-mile subaqueous line to the treatment plant on Vir- 
ginia Key and an ocean outfall. In all, 642 miles of 
reinforced concrete pipe, ranging in diameter from 
24 in. to 108 in., will be used. 


Like Miami, hundreds of cities use concrete pipe 
for long, economical sewer service. It’s a fact that 
concrete pipe sewers have given low-annual-cost 
service for 75, 85, 100 years and more. 


Concrete pipe solves many difficult sewer problems 
because it has (1) the strength to withstand severe 
impact and to sustain heavy overburdens, (2) the 
smooth interior surface to resist abrasion and provide 
maximum hydraulic capacity and (3) the uniformly 
dense structure and tight joints to insure minimum 
infiltration and leakage in any pipeline service. 
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Concrete pipe is moderate in first cost, requires 
little or no maintenance and serves extra long. It de- 
livers low-annval-cost sewer service. That is ap- 
preciated by civic officials and taxpayers alike. 


PORTLAND CEMENT ASSOCIATION 


33 West Grand Avenue, Chicago 10, Illinois 
A national organization to improve and extend the uses of portland 
cement and concrete through scientific research and engineering field work 


Photo at top shows o 
36” concrete pipe line 
being laid along S.W 
3rd St. near 2nd Ave. 
S.W. in Miomi 

In the photo at the 
right workmen are 
placing the last section 
of 60” concrete pipe 
in an elbow of the line 
at corner of Biscoyne 
Boulevard and 38th St 
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activated sludge process 


KRAUS DISTRIBUTED AIR PROCESS 


with nitrified sludge interchange 
provides completely controlled 
activated sludge 


In full scale operation at the Peoria, Illinois plant, 
this new method of applying air in conjunction 
with the return of reaerated activated sludge 
and digester liquor has made it possible to 
successfully treat the increased sewage flows 
in their present aeration tanks. 

speeder m4 pn oo This new PFT distributed air process is now 

available. Briefly it provides: 

© Greater stability of activated 

sludge treatment 


© More efficient treatment of shock loads 
rm e s © More efficient use of aeration tank capacity 


* Lowered power requirements for air 


PACIFIC FLUSH TANK CO. 
4241 Ravenswood Avenue 
Chicago 13, Illinois 
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Orlando, Florida Water Treatment Plant includes three Walker Process 
Clariflows for lime softening as well as algae and color removal. The unit 
in the foreground, completed in 1954, increases the plant capacity to 24 
MGD. The two original Clariflows were installed in 1949. Each unit is 56’ 


square x |7" deep. 


The Clariflow combines flocculation, good fluid 
mechanics and clarification in a relatively small 
tank. Mixing, flocculation, stilling and sedimenta- 
tion are independently operated and controlled. 
The positive control of flocculation and clarifi- 
cation enables the operator to readily select the 
most economical method of operation “ hen 
handling changeable water conditions. 


Short circuiting tendencies are eliminated by 
means of exclusive multiple, tangential diffusers 
which simultaneously and equally distribute the 
flow. Balanced multiple surface weir troughs 
make efficient use of short detention periods and 
insure clarified overflows. 


= 


ORLANDO, 
FLORIDA 


‘S 
Consulting Engineers— 

Robert & Co., 

Atlanta, Ga. 

Gen’‘!l. Mgr.—Orlando 

Utilities Commission— 

Mr. C. H. Stanton, Mgr. 

Orlando Water Dept. 

—Mr. L. L. Garrett 


The Clariflow is applicable wherever there is a 
municipal or industrial need for water or waste 
treatment. It can be used in all operations in- 
cluding combined intimate chemical homogen- 
izing flocculation and clarification in rectangu- 
lar, square or circular basins. The Clariflow gives 
excellent results in the treatment of municipal 
turbidity 


and industrial water for—softening 


removal —color removal—algae removal. Indus- 


trially it is universally used in—oil separation 
and emulsion breaking plants—blast furnace 


flue dust thickening—paper stock reclamation. 


Write for bulletin 6W 46. 


WALKER PROCESS EQUIPMENT INC. 


FACTORY—ENGINEERING 


AURORA, 
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Six Model 80 Superior Dual-Fuel Engines, operating 92% of the time on sewage 
gas, run six 1125 KVA generators to provide the sole power source for all plant 
equipment at The Department of Public Works, Owl's Head Sewage Treatment 
Plant, New York City, having a capacity of 160 million gallons per day. 


After a total of 78,000 hours running time, the New York 
maintenance crew completed the first overhaul of the six 
Superior engines. Practically no major part replacements 
were necessary! There was no noticeable wear on the 
cylinder liners, bearings or other vital parts! Since the 
engines were torn down, piston rings were replaced; but 
the old rings were still good enough to save for spares! 
Records show very low lube oil consumption and pilot 


fuel costs figure out to only 9 tenths of a mill per KWH. 
This Superior performance is cutting operating costs to a 
bare minimum at New York's Owl's Head Plant! 
Similarly outstanding performance records are being 
established throughout the U.S.A., and most other parts 
of the world where Superior and Atlas Diesels are used 
for all kinds of power needs. For complete details on how 


Superior and Atlas power can cut operating costs for you, 


contact the nearest sales and service office listed below. 


WHITE DIESEL ENGINE DIVISION 


Cet ———_—_—— 
See ATLAS | 
EMGines ampere 


THE WHITE MOTOR COMPANY ©« Plant and General Offices: Springfield, Ohio 


SALES AND SERVICE POINTS: Gloucester, Mass. © Houston, Ft. Worth, Texas © San Diego, 


Ockiand, Terminal Island, California © Ketchikan, Alaska © Washington, D.C. © Portland, 
Astoria, Oregon © Casper, Wyoming ® Halifax, Nova Scotia © Vancouver, B.C. © Park Rapids, 
fhinnesota © New York © Chicago © Seattle © New Orleans © St. Lovis © Wichita, Kansas 
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High 
Installation 
Costs with — 


) CHAPMAN 
Simard SLUICE GATES 


Whether for high head or low head, seating or 
unseating pressures, large or small waterway 
areas, there’s a Chapman Standard Sluice Gate 
to do the job better and at lowest possible cost. 
They are easier to install and more economical 
to maintain for these three important cost-saving 


Wide Selection — There are over 300 
types and sizes of standard Chapman 
Sluice Gates to meet most conditions. Con- 
trols are for either manual, hydraulic or elec- reasons. 
tric motor driven operation. Many special 
designs and sizes are also available 


Easy Installation Chapman Stand- 

ard Sluice Gates are faster and simpler 

to install because component parts are in- 

terchangeable. They fit perfectly, every time, 

without expensive and time consuming 
matchmaking or field alterations 


Replacement Parts Standardized 
manufacture means that should repair 
and replacement parts be needed, they will 
fit perfectly into place without fitting. Servic- 
ing and repairs can be done at the job with 
minimum expense 
Chapman Standard Sluice Gates have been 
job-tested in waterworks, sewage works and 
flood control projects across the country. 
They are your assurance of top performance 
at lowest cost. If your current project calls 
for sluice gates, be sure to write for revised 
Catalog 25A and check the big advantages 
that only the Chapman Standard Sluice Gate 


Line offers 


THE CHAPMAN VALVE 
MFG. COMPANY 


INDIAN ORCHARD, MASS. 
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Valdese Filtration Plant (belou 
designed by W. K. Dickson & Co., 
built by Boyd and Goforth, Inc. 
Complete operating data for the plant 
is concentrated on a single 

Brown instrument panel, at left 

Below at left is one of the consoles for 
controlling filter operation. 


Honeywell engineered instrumentation 


automatically controls rapid sand filters 


ONTROL of rapid sand filters, at the Valdese Water 
Filtration Plant, Valdese, N. C., is designed for 
maximum simplicity and convenience. From the central 
Brown instrument panel, operators have complete 
supervisory data on the entire operation . supple- 
mented by individual console control of filtration rate 


and backwashing. 


The Honeywell control system provides direct pneumatic 
operation of filter control valves, without need for the 
complexities of pneumatic-hydraulic relays. Valves 16” 
and larger can be opened or closed at the turn of a 
switch. Rate of filtration, too, is a single switch adjust- 
ment. Control is so designed that the plant automati- 
cally shuts down when levels in the reservoir and clear 
wells reach maximum limits. 


This simplified system assures reduced costs for initial 
installation and for day-to-day operation of the plant. 
It provides maximum economy of treatment agents and 
water, through close correlation with laboratory testing. 
Pipe galleries stay clean and dry. And operators can 
supervise the functioning of the plant efficiently, with- 
out waste of time and power. 


For the new water or waste treatment facilities you are 
planning, it will pay to have a Honeywell field man 
discuss Honeywell's field-proven new automatic filter 
control, with you and your consulting engineer. Call 
him today .. . he’s as near to you as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndustrial 
Division, Wayne and Windrim Avenues, Philadelphia 
44, Pa.—in Canada, Toronto 17, Ontario. 


Honeywell 
Tout to Conttiols 
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Transite Sewer Pipe 
provides these GY. basic 
economies 


The engineer, the contractor and the taxpayer 
all benefit when Transite™ Pipe is used for 
sewer lines. Costs are cut in many ways 
among them the four basic Sewer Pipe econo- 
. in installation 


mies in system design . 


. in operation . . . in maintenance. If you 
make a quick run-through of the following 
condensed check list, chances are you will find 
savings which apply directly to your sewer 
system problems. 





‘ 


Lf, Seton Lesp 


« Savings in amount of material 


excavated 
* Smaller earth loads 
* Elimination of cradling 


* Location of treatment plant at 


matier diameter pipe higher level 


* Installation at flatter slopes ¢ Llhimination of pumping 


Users have found — With its high flow capacity (flow 
coefficient n= 0.010 derived from the Manning formula) 
and with its maintained strength, Transite Sewer Pipe 
contributes to typical system design economies. 


(Typical Economies) 
¢ Infiltration treatment cost 
drastically reduced 


* Only normal sewage treated 


Users have found — With its tight joints connected by 
Johns-Manville’s Ring-Tite® Coupling, Transite Sewer 
Pipe contributes to typical operation economies. 


6 /notglation 


(Typical Economies) 


* Fewer joints 

* Easier handling 

¢ Smaller crews 

¢ Speedier assembly 

* Assurance that joints pass 
severe infiltration tests 


Users have found — With its longer lengths, light weight, 
ease of assembly and tight, quickly made joints, Transite 
Sewer Pipe contributes to typical installation economies. 


4, = 


cleaning 


« Sewers kept smooth and intact—pipe 
Stays strong, joints stay resilient 


¢ Need for frequent inspections 
reduced 


Users have found— With its maintained strength and 
with its tight joints, Transite Sewer Pipe contributes to 
typical maintenance economies year after year. 


For further information and your copy of TR-94A, helpful, 
widely used Sewer Design Flow Chart based on the Manning 
Formula, write Johns-Manville, Box 60, New York 16, New York 


JY Johns-Manville TRANSITE SEWER PIPE 


the asbestos-cement sewer pipe with the tight joints 
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No. 4* of 12 REASONS WHY 


YOU SHOULD BUY AND USE 
CONW-PRACED a? 


HOMESTEAD ™*. 
lubricated 


oot 


PLUG VALVES I 


KR spRING 

TORSIONAL STRESS 
| RELIEVED BY 
S\. TEFLON WASHER = ) 


Low friction Teflon washer permits HERE ARE ALL TWELVE 


spring to turn with plug. This means Extra long valve life assured by dirt being forced into lubricant 
° very close tolerance between system. 
that less maintenance and longer sealing surfaces 





Quarter-turn fully opens or 
Straight line fluid flow—stream- closes 

lined ports minimum resist 
ance to flow minimum pres 
sure drop 


life are assured, because the spring 
Reinforced Tefion stem seal 
no cold flow—continuous, posi 
tive seal 


This is only one reason why Triple head seal—two lubricant 
Seating surfaces protected in 


rings and reinforced Teflon 
you should buy and use low- stem seal prevent leakage both open and closed positions 


Easy turning — plug floated on High pressure lubricant system 


priced HOMESTEAD LUBRICATED Teflon washer and reinforced provides full lubricant seal 


PLUG VALVES. Tefion ring around ports 
Leak-proof double ball and lub . Self-freeing plug prevents 
ricant sealed check valve. No sticking 
springs. No maintenance . Two lubricants handle most 
. Full-threaded screw prevents services. 


is subjected to compression only. 





Without obligation, send Reference Book 39— Section 5 
on HOMESTEAD LUBRICATED PLUG VALVES. 


HOMESTEAD Bm 


COMPANY 
VALVE MANUFACTURING COMPANY 
‘Serving Since 1892'’ 


P.O. Box 46 Coraopolis, Pa. | 


FOR CATALOG AND COMPLETE DETAILS pf 
MAIL COUPON TODAY » 


ADDRESS _ 
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DOUBLE-TIGHT! 


Dresser Couplings Solve 
Expansion and Contraction 


Expansion and contraction of this concrete storm sewage tunnel 

—in Cleveland's Morgan Run Project—did not rule out the feasibility 

of using the tunnel to carry two 16" overhead sanitary sewage lines. Using 
Dresser Style 38 Couplings, each joint in the 860 feet of line accommo- 


dates %" longitudinal pipe movement . . . yet remains absolutely bottle-tight. 


.. + Permit Pipe Deflections 


Resilient gaskets in the Dresser Couplings—safely permitting pipe ceflec- 
tions up to 3°— eliminated many alignment problems and greatly facilitated 


installation 
For information on the many other ways Dresser Couplings can help 
you get a superior job on your sewage and industrial waste projects, 


contact your local piping supply house or write us. 
Dresser Manufacturing Division, 69 Fisher Ave., 


‘ ‘ . ~ 7. A Bradford, Pa. (One of the Dresser industries) 
Q vee oascess Sar t TY Warehouses: 1121 Rothwell St., Houston; 101 S 

4 b . » x Airport Bivd., S. San Francisco. Sales offices also 
Chicago, Toronto 


in: New York, Philadeiphia 
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COILFILTER solves sludge dewatering 
problem at St. Charles, Ill. 
; 


St. Charles, Illinois, operates a 
trickling filter plant for a population 
of 10,000; average flow is 0.64 MGD, 
with a maximum of 0.96 MGD. 


Clty doane 
Supe B. Cisse 

of Public ve 
In September, 1953, a 7’ x 4’ “in nammson 
COILFILTER package unit started 

ALDER 

operation, replacing another type — oy 
of vacuum filter. All of the fresh pn Twoaarow 
sludge produced by the plant is now 
dewatered in 95 to 106 hours per 
month. The letter at right tells 
what St. Charles thinks of their 


COILFILTER. 


Write for Bulletin No. 103 


KOMLINE-SANDERSON ENGINEERING CORPORATION 
Peapack, New Jersey 


MANUFACTURERS OF COILFILTER SLUDGE VACUUM FILTERS 


Water & Sewace Works, DecempBer, 1955 





The outline drawing shows how the simple, strikes a boss in the body. Further closing 
4-piece disc assembly is held in alignment movement exerts pressure on the spreaders 
by the guide ribs. As the disc assembly in a wedging action, forcing the parallel 
descends on the stem, the lower spreader discs tightly against the seats. 


New Crane disc assembly and guide rib design 
improve efficiency of AWWA valves 


Two design features—a simple, 4-piece disc assembly and a unique 
guide rib design—function together to make Crane’s new AWWA 
double-disc gate valves a wise choice for mains and distribution lines. 


The double-disc assembly, held in close alignment by the new guide 
rib design, cannot jam or become disengaged in service. The trun- 
nion-mounted discs are free to rotate as they are raised or lowered, 
preventing concentrated wear on both discs and seats. And, the 
rotary motion of the discs tends to clean the seating areas. 


The new Crane double-disc gate valves meet all AWWA specifica- 
tions—and more! For example, the 2-piece gland and gland flange 
with ball type joint is well-known for preventing stem binding even 
though uneven pull-up may be applied on gland bolts. 


These quality AWWA valves are available in sizes from 2” to 12”. This view of the disc assembly shows simplic- 
ity of design that makes it foolproof in action. 


Conforming to AWWA specifications, they are bronze-trimmed and Entire assembly is suspended freely in valve 
have non-rising stems. For complete specifications, write: body fromstem, which engages upperspreader. 


, _ “7 Discs are suspended from upper spreader b 
Crane Co., General Offices: 836 S. Michigan Ave., Chicago 5, IIl. trunnion sstnaial. " ’ d 


Branches and Wholesalers serving all industrial areas. 


CRANE CoO. 


VALVES FITTINGS + PIPE : a 
- CRANE’S FIRST CENTURY...1855-1955 | 
KITCHENS «© PLUMBING +« HEATING b 3 easel, 
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if they’d used PITT CHEM’ 


coo on this tank... 


..» they wouldn’t have had 
to buy this one! 
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1. TRIED to protect the water tank on maximum protection of their investment at 
the left with ordinary paint. That's why they minimum cost. Let us help you with your corro- 
had to recently erect its replacementontheright! sion problems. @ Call or write today for tech- 

But ¢his time they beat corrosiontothe punch. nical information or engineering assistance. 
A Pitt Chem engineer was called in prior to 
actual construction. Here’s what he recom- 
mended: (1) Protect the tank interior with Pitt 
Chem 104—a tough, durable, water resistant 
coating that imparts no taste or odor to water. 
(2) Protect exterior tank surfaces with Pitt 
Chem 209 Alkyd Resin Aluminum Coating to 
combine attractive 1 eemgonte with maximum 
resistance to atmospheric corrosion. (3) Pro- 
tect the water pipe mains above ground and 
below with Pitt Chem 101, a thick, heavy duty 
tar base coating. 

Thanks to Pitt Chem, the community is now 
assured of years of trouble-free service and 





weo 6626 


COAL CHEMICALS * AGRICULTURAL CHEMICALS © Pind CHEMICALS * PROTECTIVE COATINGS © PLASTICIZERS * ACTIVATED CARBON © COKE © CEMENT © PIG IRON 
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“a matter of instant death, Orgie, 
he touched prrrcHLOR’’ 


Your deduction is quite correct. Pittchlor is sure and instant death to 
chlorine-susceptible bacteria and algae. 

A stable, high-test calcium hypochlorite containing a minimum of 
70% available chlorine, Pittchlor works fast and effectively in chlorinat- 
ing water supplies, treating sewage or wherever the germicidal and 
deodorizing action of chlorine is needed. 

Pittchlor is dry, white and free-flowing. Its granular form permits ease 
of application either manually or by mechanical feeders. Write today 
for free information folder. 


DISTRICT OFFICES: Cincinnoti 
Charlotte « Chicago + Cleveland 


COLUMBIA-SOUTHERN : Minacepelle « New Orleons 
Philadelphia + Houston + Pitts. 


CHEMICAL CORPORATION burgh + Dallas + San Francisco 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY A me pl ay ee = 


ONE GATEWAY CENTER  PITTSOURGH 22 PERM STLVANIA Chemicals Division 
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For water purification, sew- 
age treatment, swimming 
pool sanitation. 


Stocked by leading jobbers 
in 5 lb. resealable cans (9 
per case), 3% Ib. cans (12 
per case) and 100 Ib. and 
130 Ib. drums. 


Ghenneuscine:-aicsanencnemenenantmasasencsanasenuneendneel 
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MUELLER 


Corporation 
Stops 


ye 


‘ & 
o “fs te 


MUELLER | 


Regardless of the type of main, there is a Mueller 
Corporation Stop to fit your needs. A broad selec- 
tion of inlet and outlet threads, including a com- 
pression joint inlet for thin-walled pipe, and many 
other special inlets and outlets are available for Refer to your Mueller W-96 Catalog, 
your specific requirements. The precision ground consult your Mueller Representative 
key is individually lapped into the body and air- or write direct for information on the 
tested under water for leakage. Both key and body Comperaton Step to St VOUS aned 
are of Mueller Water Works Bronze. A heavy protec- 
tive plastic coating covers all exposed threads, pre- 
venting thread damage caused by rough handling. at U ELLER ¢ o. 
Mueller Corporation Stops can be inserted ilies Wie eons 
into the main under pressure with the Mueller MAIN OFFICE A FACTORY DECATUR, ILLINOIS 


“B” or "A-2” Tapping Machine. 
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Zeolite water softening unit 
at Cuyahoga Falls, Ohio 
Aloxite™ porous plates are 
installed in special vitrified 
tile plote holders that elimi 
nate hold-down bolts 


® 


cuyanoca Faus, onto, uses ALOXITE porous prates 
IN ZEOLITE UNIT 


Over 2 years ago, under the direction of ing unit we have.” This experience with 
Superintendent L. F. Cook, the City of Cuya Aloxite” plates for softening matches that of 
hoga Falls, Ohio, converted a filter into a progressive communities everywhere when 
gravity softener. They did it with Aloxite they fileer with Aloxite” underdrains for elimi 


aluminum oxide porous plates installed in nation of upset beds...complete backwashing 


new vitrified tile plate holders developed by freedom from mudballs and minimum loss 


Consulting Engineer E. D. Barstow. Laterals of head. 
ind strainers were removed and the use of 


rravel was eliminated. This pioneering method 56-page booklet tells how porous 
plate underdrains can be applied to 

represents the first time that Barstow tile and vitally eny Ghration or diflusion 

operation. Write for your free 


Aloxite” plates have been used in a zeolite 
copy today! 


softening unit 


; 
oe 
The new system handles 4-6 GPM per CARBORUNDUM 


" Operating 
sq fe. “It rinses more uniformly,” operating Reatatered Tadeo task 


personne L re port In tact, it's the best operat Dept. X125, Refractories Division Perth Amboy, N. J. 
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©3 complete process instrumentation 





F&P Offers 5 Chiorinators 
from One Basic Unit 


Principal components identical for all functions 


Fischer & Porter's basic chlorinator design 
is now available with five optional varia- 
tions—manual, automatic proportioning, 
multiple rate, remote set, fluo-chlorination 
(simultaneous fluorination-chlorination). 


The simplicity of the manually operated 
chlorinator is preserved in all variations, 
and since all functional components remain 
essentially unchanged, a minimum spare 
parts inventory is required, 


Fischer & Porter offers a wide variety of 
chlorinators for use in water and sewage 
treatment systems, industrial plants, swim- 





ming pools. Consult your local F&P repre- 
sentative or write for free literature. 


Manual, Modei C-1410 
Catalog 70-10 


Automatic proportioner, Model C1420 Multiple rate, Model C.1444 Remote set, Model C1455 Flue-chlorination. Model F 1410 
atalog 70-23 Catalog 70-26 Catalog 70-24 Catalog /0 


Measuring, recording and controlling instruments 


FISCHER & PORTER COMPANY | <entrotizes controt systems 


Data reduction and automation systems 


Chlorination equipment 


COUNTY LINE ROAD HATBORO 15, PA. 


Industrial glass products 


Sales offices in 32 American cities and in principal cities abroad 
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“Thanks to the f lexibility of our equipment 


we are able to take advantage 


of changing conditions” & 


John D. McDonald, Engineer 
Springfield Sewage Disposa! Plant 
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The C-E Raymond Flash Drying System is the most 
flexible ever developed. It is available in designs 
that permit either flash drying sewage sludge to a 
marketable soil conditioner ... or incinerating it to 
COMBUSTION ENGINEERING sterile ash —in any proportion and under complete 
RAYMOND DIVISION control. In either case, high temperature deodorization 
COtS Cas Sioa Shack, Cteage Se, Cam of stack gases may be included if you wish. 


Eastern Office: 200 Madison Avenue, New York 16, New York 
Western Office: 510 West Sixth Street, Los Angeles 14, California For details call your nearest C-E Raymond office. 


Canada Combustion Engineering-Superheater Ltd oom 


ALSO FLASH DRYING AND INCINERATION SYSTEMS FOR INDUSTRIAL WASTE DISPOSAL 
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122,105.6 hours logged with only four overhauls 


... dependable performance like this 
proves the value of Le Roi engines 


In 1937, the City of Battle Creek installed its first Le 
Roi engine. Seventeen years later, when it was time to 
modernize, this engine had piled up the amazing total 
of hours shown above. 

This is just one more example of Le Roi dependa- 
bility. It is also proof of the excellent maintenance work 
performed by John Larson and his staff. 

In 1954, “Old Faithful” was replaced by Le Roi’s 
H540, a modern short-stroke V-8. The H540 normally 
operates at 1500 rpm, but, because of its short stroke 
V-8 design, piston speed is no greater than that of longer 
stroke, slower speed engines 

Moyeover, the H540 provides new flexibility. This 
flexibility really paid off during flood conditions when 


the electric pumps were shorted out. The H540 ran up 
to 2100 rpm and, by so doing, carried the entire plant 
load for several days. 

Performance during this emergency clearly indicated 
the advantages of the H540’s short-stroke V-8 design. 
It proved that you get more horsepower per dollar and 
more horsepower per space. Other plus factors are easier 
servicing and easier installation. 

Whether it’s for continuous or standby service, or for 
pumps, blowers, or generators, it pays to use Le Roi 
engines. Le Roi power is dependable, low-cost power 
— power that can help ease the tax load in your com 
munity. You can get it in sizes ranging to 645 hp., or 
in custom generator sets from 50 to 350 KW. Write us 
for detailed information. 
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Milwaukee 1, Wisconsin 


ROI Division of Westinghouse Air Brake Co. 
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THOMAS J. WATSON, JR. 


“IBM was one of the 


" . 99 
first companies tO... 


“I have always been proud of the fact that IBM was 
one of the first companies to put into effect the Payroll 
Savings Plan for the purchase of United States Savings 
Bonds, and | am delighted to see this patrioti endeavor 
continuing year by year and increasing throughout 
our organization. Today thousands of IBM employees, 
through their participation in the Plan, are helping their 
country and providing for the future of their families 
THOMAS J. WATSON, JR., President 


International Business Machines Corporation 


and thems lves.” 


Portrait by Fabien Bachrach 


If employee participation in your Payroll Savings Plan 
is less than 50%.. 
have the opportunity to build for their future through 
the systematic purchase of U.S. Savings Bonds... a 
letter to: Savings Bonds Division, U.S. Treasury De- 
partment, Washington, D. C., will bring prompt assist- 
ance from your State Director. He will be glad to help 
you put on a person-to-person canvass that will put an 
application blank in the hands of every employee. This 
is all you have to do, Your men and women will do the 
rest, because they will welcome the opportunity to 


or, if your employees do not now 


build for personal and national security. 


The United States Government does not pay for this advertising. The Treasury Department 


thanks, for their patriotic donation, the Advertising Council and 


Water & Sewage Works 
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Just One Lever. 
CONTROLS Fewte- 


BUCKET TRAVEL! 
* Ip 
Patented 


. Anyone who can “open a manhole” can safely op- 
erate this Flexible Booster Clutch. 

. Eliminates multiplicity of shafts, sprockets, chain, 
clutches and gear transmission found on all other 
make machines. 

3. No maintenance other than replacing non-stretch 
belts--which are guaranteed 2 years. 


AVAILABLE ON 8. 13 AND 25 H. P. MODELS 


37866 DURANGO AVE. LOS ANGELES 34. CALIF Get Facts Now --Don’‘t Be Sorry Later! 


(Distributors in Principal Cities) 


AMERICA’S LARGEST LINE OF PIPE CLEANING TOOLS: AND EQUIPMENT 


CAN YOU AFFORDTO 
THROW AAONEY AWAY? 


Obviously, the answer is “no”. But 
that is exactly what you are doing 
when you burn or bury your sewage 
sludge. Prepared with a Royer Shred- 
der, sludge is a valuable fertilizing 
material, easily saleable to florists, nurserymen, golf courses 
and gardeners. By making this product available to your com- 
munity you are doing them a service and at the same time earn- 
ing a cash return. 
The operation is simple. Sludge cake direct from the drying beds 
is fed into the hopper of the Royer Shredder where it is shredded, 
mixed, aerated and discharged to bag, pile or truck... free of 
all trash, ready for use. Low capacity, hand fed units are avail- 
able for small operations . . . huge, bucket loaded 150 cubic yard 
per hour models for larger disposal plants. 
Don't throw money away...either by unnecessary disposal | 
costs or by failing to sell a wanted product. Send for Bulletin 
55-S giving complete information on the Royer Shredder and its 
use in sewage sludge disposal. 


ROYER foundry & machine co. RoveR 


170 PRINGLE ST., KINGSTON, PA. 
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TRIDENT | ; 2°° STYLE 3 METERS 


OR tity 


MAXIMUM 


oe 


No proud father would argue that twins 

are as easy to take care of as one. That's 

one reason Neptune Trident Style 3 meters 

are recommended in place of compound 

meters for 12" and 2” service lines. The 

Style 3 disc meter is accurate down to excep- 

tionally low flows, and handles high flows with 
ease 

The simpler Style 3 meter maintains accuracy 

longer, and repairs (when necessary) are easier 

Modern Style 3 parts fit older meters. There's 


no obsolescence . . . you modernize as you go. 


NEPTUNE METER COMPANY 


19 West 50th Street © New York 20, N. Y. i ) 


NEPTUNE METERS, LTD. 


1430 Lakeshore Road @ Toronto 14, Ontario 


Branch Offices in Principal 


American ond Canadian Cities 
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And its lower initial cost gives you a nice saving. 
So why use two meters when one will do the job? 

Style 3 meters were the first to feature a spe- 
cial pressure adjustment. In high-pressure lines, 
the outlet of the meter is throttled to prevent 
overspeeding, and in low pressure installations, 
the outlet is opened wide to minimize loss of 
head. 

Proof of the accuracy and efficiency of the 
Trident Style 3 will be found in your own testing 
equipment . . . in lower maintenance costs .. . 
and in increased revenue. 
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PULVERIZED quicklime goes from bagged storage via— 


PORTABLE conveyor belt to— 


Use of Pulverized Quicklime 
for Water Softening 


L \LE in its various forms has man) 


uses in the treatment of water 


principal ones, however, may be cov 


ered under the three headings of water 


oftening, pH control and sterilizatior 
if these three 
for the 
the emplo 


water soitening ac 
and 
ment of lime therein usually 


three oT the 


counts 


greatest quantity 


combines uses men 
tioned 


Of the salts which produce the phe 


known as “hardness” in 


nomenon 
water, the ones most commonly found 
are those of calcium and/or 
1m he a lid Le 
general groups a) 
taining carbonates or bicarbonates, and 
b) those which do not have carbonate 


magne 
divided into two 


those salts con 


or bicarbonate in their composition 
Hardness in water 
arbonate and non-car- 


is classified, 


therefore, as « 
| ; 
bonate. Lime 1s 0 


value in the removal 


he 








by D. W. JONES 

Mr. Jones is Superintendent, Water Department, 
North Miami, Fla. This article is based on an en- 
gineering report on a study at the North Miami 
water treatment plant, which uses an unusual 
method of applying pulverized quicklime without 
slaking for water softening. 





of carbonate hardness onl The cat 
bonates of both calcium and magne 
sium exist in natural waters. Both can 
with lime, although the 


process of removal of magnesium car 


be removed 


bonate is somewhat different from that 
of the removal of calcium carbonate 


In the North Miami, Florida 
treatment plant, no attempt i 


water 
made to 
remove ince the quantity 
of that rhe 
discussion being confined to the oper 
ation of the plant in North Miami, 
only the use of lime in connection with 


Mmayvnesium 


element is insignificant 
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TOP of lime feeder hopper 


the removal of calcium bicarbonate is 
ciscussed 

Calcium hydroxide, Ca(OH jz, 
added to water containing calcrum bi 
Cal HCOs)e 


reactiot 


carbonate causes the fol 


lowing 
(a (al(HC Qh). 
> al OC) >HA) 


! 


lhe CaCO). is normal calcnm car 


oluble in water, forms a 


and upon the addition 


borate I i! 
nulky turbidit 


al coagul int 


and the provision of a 
ink to 
container in which 


Whereas the 


calcrum carbonate ts almo tcomy le tely 


escent settling period will 
the bottor of an 
+} 


plac ( cl 


‘ olution 1 


olid is absolutely msolu 


and 


ilcium carbonate 


oluble. no 
there will be son 
in the 
of the 


usuall 


iter 
clear 
the edimentation 
hi 


» between 10 and 20 percent 


material 


vil il total 
North Miami the alkalinity ts re 
approximately 200 ppm 
Vater to approximately 20 
oftened watet This con 
atistactory operation 
this 


consice rable 


r¢ produced by rem 


tute a item 
il becomes a major ta 
cKO! ed with im the 
iter soltening plant 
the quantity of 
hetween the 
and the 
the 


hetween calcium 


oper i 
here 
ifference in 
roduced 


process 


ne hydrated lime 


proce Ss 


il ny juict line because chemical 


reaction take : place 


and caicium hydroxide in 
* No detail 


bon arbor ite 
either ever discussion, 


therefore, of the means necessary to 
dispose of water softening | lant sludge 
other than to pomt out 


that the problem does exist but 1s in 


is indicated 
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no way affected by the type of lime 
used in the process 

It might be of interest, however, 
that the calcium carbonate, which con 
stitutes something more than 90 per 
cent of the total quantity of sludge, is 
imply a finely divided form of lime 
stone rock and constitutes an excellent 
raw material for quicklime. In some 
plants it is burned and used again in 
the process. An outstanding example 
of this can be found in the water plant 
of the city of Miami, Florida. The ma- 
terial has little if any value apart from 
this except as land fill 


Process at North Miami 


rhe 
North Miami comprises facilities to 
act omplish the following principal Op- 


water soittening process at 


erations 


1. Storage and feeding of chemncals. 


? ; 
é | rovision 


for chemical reaction 
with water and settling ol sludge 

3}. Filtration of the softened water 

+. Provision for storage of the com 
ple tely processed water 

5. Provision for the disposal of the 


sludge produc ed 


\ discussion of the size and capac- 
ity of the plant is essential to evalua 


tion of the comparative importance of 
lime as one of the items making up 
the process of water production. Ref 


erence to Table 1 will show that the 
magnitude of the operation at present, 
or rather during the month of June 
1954 was in the order of 3 mgd aver- 
age production. The ultimate daily ca- 
pacity of the plant is 7.75 mgd and 
there are maximum days at present 
which nearly reach that value 

lo process this average of 3 mgd 


requires approximately 2 tons of pul- 
verized quicklime and slightly more 
than 2% tons of hydrated lime when 
that is used in place of quicklime. The 
cost per million gallons for the mate- 
rial at present prices is $18.20 and 
$21.10, respectively. 

The use of lime in its present form 
was brought about largely by a sudden 
and unforseen change in the water re- 
quirements of the municipality. Dur 
ing the 20-year period between 1925 
and 1945, the growth of North Miami 
was negligible. The water plant in use 
during that period was a batch-type 
water softening plant with a capacity 
of perhaps, 0.3 to 0.5 mgd. 

In 1946 the first section of the pres- 
ent water softening plant, originally 
intended to provide a capacity of | 
mgd, was constructed. By the time it 
was ready for operation the require- 
ments of the municipality were in ex- 
cess of 1 mgd and modifications were 
made which permitted the expansion 
of the original plant to 2 mgd. At the 
same time, design of the second por- 
tion of the existing plant was started. 

Finally placed in operation during 
1951, it, together with the first section, 
prov ides for the present maximum ca 
pacity of 7.75 mgd. The first section 
of the present plant was designed for 
use with hydrated lime and its opera 
tion was completely satisfactory 

The fact that quicklime is -onsider 
ably less bulky than hydrated lime and, 
in the form in which it is usually used 
in a water softening plant, consider 
ably cheaper than hydrated lime, 
caused the plant designers to provide 
in their plans for the present 7.75-mgd 
plant facilities for processing of lump 
quicklime to use as a substitute for 
hydrate in the process. funds were not 
available for the purchase of the equip 
ment for the use of the quicklime at 
the time of the construction of the se« 
ond section of the plant, consequently 
the use of the hydrated lime was con 
tinued. 

rhe plant management, being pro 
gressive and desirous of taking advan 
tage of all possibilities for improve 
ment of the product and reduction of 
operating costs, decided to look into 
the possibilities of using quicklime 
without expending funds beyond the 
means of its financial resources. Nor- 
mally the cost of providing storage, 
handling and slaking facilities for the 
use of quicklime is several times the 
outlay required for handling of hy- 
drated lime. 

The advantages of using quicklime, 
however, are considerable. The man 
agement of the plant therefore con 
ducted research into ways and means 
of changing to the use of quicklime 
without incurring the heavy expense 
which would have been involved in the 








construction of the quicklime handling 
facilities originally planned 

It seemed reasonable to suppose that 
the rapidity with which the slaking op 
eration might take place would be a 
function of the fineness of the particle 
size of the material being slaked. Con 
sequently it was decided to try the use 
of pulverized quicklime in the same 
feeding facilities used for handling hy 
crated lime to determine what modifi 
cations might be necessary in the slurry 
nuxing chamber to provide for effec 
Ve ordingly , a 
quantity of pulverized quicklime was 


tive slaking small 
purchased and its use was attempted 
without making any changes in the 
feeding and mixing equipment 

\ll concerned were amazed to note 
that the operation of the plant with 
the pulverized quicklime, without any 
changes whatever to the facilities pre 
for hydrated 
completely satisfactory. A larger quan 
tity of the material was accordingly) 
purchased and the use continued with 
the 
sults 

\lthough the cost of pulverized 
qui klime is slightly more than the cost 
of hydrated lime, the fact that there 1s 


] | 
more Caicium Ox1dE 


viously used lime, was 


same completely satisfactory re 
| 


considerably pres 
ent per pound in the pulverized quick 
lime than offsets the 
cost his being the case, 

] 


chemicals per mil 


additional 
the cost of 


lion gallons of 


more 


water 
when using pulvet 


h 


I material] le 


ed quicklime than when usu 


ip 
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At thi 
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the 


vain 
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same as that re 
the pt 


can ¢ hange 


ror 
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—s 
lime is idet ally the 


quired for tl se of ilverized 


s plant 
other 
tt the har dling cle VICes 
rate of feed of the 


linn tron 


quich 


material to the and require 


mate 
rial 
the setting ot the feeder since le . pul 


than hydrated 


illion 


I he ope rator is required to < hange 


verized quicklim lime 


required per 


gallor of 
a routine matte! 


since also required when 


howe 


ever a change occurs in the rate of flow 
ort Trav 
and | 
two materials and there is no other dif 
involved in the 

no effect on filtra 
the l 


scail 
sludge produced b 


water. Reduction in alkalinity 


ardness is identical between the 
ference 
the 
tion 


proce ssing o! 
watet Chere is 
no eTiect on rate ot 


the 


reactions 


and 
mentation of 
the chemical 
a portable 
of lime 
The dry 


for 


From bagged storage, 
conveyor belt carries the bags 
ated feeder hopper 
then fed to a 
with city 


1 through 


to an ele 
slurry pot 
the slurry 
to the water 


lime 1s 
mixing water, 


being fee a hose 
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softener reaction tank by means of a 
water jet pump operated by city water 
\ small amount of sludge from the 
softening process is returned to the 
slurry pot to prevent scaling of the 
lime slurry hose, the eductor, and other 
parts in contact with the slurry 


Conventional Use of Quicklime 


Che foregoing discussion of the use 
ol pulverized quicklime has made com 
parisons primarily with hydrated lim 
\ctually quicklime has been success 
fully used in water treatment for many 
years. It is the purpose of the discus 
sion in this section, therefore, to pro 
vide a comparison between the com 
monly followed procedure of applying 
quicklime with the much simpler 
method needed when it is used in the 
pulverized form 

The conventional method of using 
quicklime usually entails its purchase 
run of kiln, graded 


in bulk as either 


lump lime, pebble lime, or granulated 


Che material is normally stored 


vertical cylindrical 


lime 
in steel or concrete 
bins, tightly closed to prevent the pos 
sibility of becoming wet 

the bins it 
conveyort 


From is transported, 
either by belt of 
means, to the hoppers of dry feeding 
which it ts fed to a 


simular 
machines, from 
slaker by means of a gravimetric feed 
ing device (a device in which the con 
trol is actuated by variation in weight 
of the material rather than volume ) 
In the slaker, water 1s added as the 
The quantity of 
water is usually thermostatically co 
trolled to keep the teniperature ot the 
limits. Re 


mixture is agitated 


mixture within allowable 
tention time in the mixing chamber of 
the should be from 15 to 30 
minutes, At the end of that time the 


slurry produced is pumped to the point 


slaker 


of application im the water 


lhe slurry produced in the slaker 1 





TABLE | 
Operating Data for Water Softening at North Miami Plant 





Period of test 

Total water production, mg 
Chemicals used, lb per mg 
Lime 

Alum 

Sodium silicate 

acid 


Sulfuric 


Cost of 5 per ton 


lime 


Cost of lime per mg water 
Cinemical analysis of lime 
(CaO), 
xide (Ca 
xide (MgO 


(Al,O 


Calcium oxide 


Calcium hydr OH 
Magn 
Aluminum « 
SiO 
xide (Fe,O 
Calcium carbonate 


Moisture and co 


analysi 


sium 

xide 

F 
silica 


lron 


e 
eve 


mesh screen 


Passing 2 
Passing mesh screen, 


Passing | mesh 


screen 


Partial analysis of water 


Item 
Alkalinity 
Alkalinity, methyl orange’ 
Total 
Chloride, as ppm Cl 
pH 


phenolphthalein‘ 


hardness 


Operation With 


Pulverized 


Quicklime 


Hydrated 


Lime 


lure 


Treated 


Raw Water After Aeration Tap 


Plant | Plant 2 Water’ 


Minature 





* Calculated 
» Mixture of | and 
* As ppm Ca CO 
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FEEDER discharges to— 


as the slurry 
in the equipment previously 
an appre 

percentage of toreign matter 
unslaked lime. This 
foreign matter is rejected in the slaker 


used in the 
i 


ame manner 


produce 


described 


Normally there is 
in the 

ind dis harge d to waste. The presence 
iderable quantity of reject 
in the unslaked lime 
ng through the feeder causes vari 
the quality of the water being 


ot 1 cor 


material 


ited over which the operator has 
control 

the 
variations 


ariation in temperature of 


in the laker cause 


vf ire 
ailable calcium oxide content 


since the slaking reaction 


inn the i 
i the slurry 
ot completely uniform at all tem 
perature his in turn affects the qual 
of treated watet 
ivn matter contained in the 
ne is frequently abrasive 
deterioration of 
equipment in. the 


that used for the handling and 


the me 
slaker as 
f lime. This not only increases 
costs, but also de 
for addi 
trom time to 


ntenance 
ibility and makes 
variations 


eriou 


the quality of the water pro 
toring 
other 


rized presents occupational 


entional means of 


lling any of the gt ides 


vhich are considerably more 


than those involved with either 
d lime or pulverized quicklime 
parti ularly true in the smaller 
eatment plants wherein the 
satet 
available 


instances of 


mervi matters 18 


mon of 


rdinartl 


Phere 


being 


have been per 


mnel seriously burned in this 
immediate area by the overflow of the 
lurry from a lime slaking device. Fur 
thermore, personnel involved in the 
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MIXING POT from which lime slurry is 


handling of bulk quicklime are sub- 
ject to skin and lung irritations caused 
by dust from the lime and due to fre 
quent contact between the skin and the 
lime 

Che quicklime is available in the un- 
refined state, either as lump lime or 
run of kiln lime at far less cost than in 
the pulverized condition, In very large 
water softening operations, therefore, 
use of the more highly refined material 
is not economically If it is de 
sired to take advantage of the much 
more accurate application that can be 
obtained from its use in the pulverized 
state, it be desirable to 
install pulverizing equipment to pre 
pare the material for use, rather than 
slakers. This would permit the 
proportioning of the chemical in the 
pulverized state with consequent much 


sound 


would likely 


lime 


more accurate treatment 
While no actual cost data 

able at 

method would be the 


are avail 
determine which 
most feasible, it 
appears that an investigation of the 
installation 
when 


pre sent to 


possibilities of such an 


would be definitely justified 
planning for water treatment under- 
takings which would require the use of 
large quantities of lime 

or plants of the size and lime con 
sumption that at North 
Miami and smaller, it is believed that 
the use of the pulverized quicklime is 
more desirable than quicklime in other 


rating of 


forms and considerably more econom 
ical, as well as desirable, than the use 
of hydrated lime, even in plants as 
small as those used in sott drink bot 
tling establishments 

Operators report that quicklime 
pulverized and furnished in paper 
bags, such as is the case in the North 
Miami plant, is easier to handle and 
causes less irritation to the person than 


drawn by— 


the hydrated lime previously used. The 
quicklime is somewhat heavier, par- 
ticle sizes are a little greater, and the 
amount of dust produced is very much 
than with hydrated 


less is the case 


lime. 


Advantages of the Process 


Some of the advantages claimed in 
connection with the use of the process 
previously described are as follows 


1. Advantages in connection with 
water softening: 

(a) Brings about a reduction in 
cost of chemicals as compared to hy 
drated lime. 

Reduces the amount of chemi 
com- 


(b) 
cal storage space required as 
pared to hydrated lime 

(c) the dust 
generated in handling and thereby re 
duces the health hazard to personnel, 
involved in use of hydrated lime 

(d) Provides for 
curate proportioning of chemicals to 
water than with other 
forms of require 
slaking before being used 


Reduces amount of 


rit h more ac 
18 possible 


quicklime which 


(e) By elimination of slaking, one 
of the trouble some 
equipment the 
quicklime in water softening is also 
eliminated, thereby improving the uni 
formity of the quality of the finished 
water and materially decreasing the 
risk of shutdowns of the softening 
plant 


most items of! 


involved in use of 


(f) By elimination of slaking there 
is also eliminated an occupational haz 
ard caused by occasional overflow of 
hot lime slurry at a temperature suf 
ficiently high to cause serious burns 


2. Advantages in connection with 


other uses of lime 





All of the advantages enumerated 
in connection with water softening 
also apply to any process where lime 
of purity comparable to that used in 
water softening is used in slurry form, 
such as 

a) Preparation of saturated 
watet 

b) pH adjustment of water 

(c) Manufacture of papet 

(d) Processing of certain types of 
foods 


prepared 


Summary 
sottening 


Che wate y 
the North Miami plant originally in 
volved application of hydrated lime 
to hard water in carefully pro 
portioned amounts in a mixing tank 


the par 


operation at 


11 
wetl 


vherein resultant sludg 1s 


lime 
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WATER softener reaction tank 


tially separated and from which the 
water is allowed to pass to sand filters, 
thence to storage tanks and the dis 
tribution Chis 
been in widespread use for many years 


system process has 
and involves nothing new or unusual 

In many larger water softening 
plants quicklime has been substituted 
for hydrated lime because of its great 
er activity per pound and because it is 
less expensive in the form in which it 
is usually marketed. In order to use it 
successfully, however, it is necessary 
to pass it through a slaking process 
and to sacrifice considerable accuracy 
in proportioning thereby. A much 
larger investment is required in stot 
age, handling, slaking 
equipment than is the case when using 
skill level of the 


feeding and 


hydrated lime and the 
operating personnel must be consider 


ably higher Chese factors account for 
the fact that the use of quicklime is 
usually confined to plants using more 
than North Miami 

\ method has been discovered and 
applied at North Miami of 
quicklime in the pulverized form, 
which eliminates the for 
slaking and preserves all the advan 
tages hydrated lime has over quick 
lime, plus certain additional advan 
tages. While the cost per ton of the 
material is more than for hydrate, be 


using 


necessity 


cause of its greater activity per pound 
it costs less per unit of water treated 
and requires no additional investment 
lor 


ing 


storage, handling, feeding or slak 
equipment 
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University. During World War II Dr 
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the Sanitary Corps of the U.S. Army 
Prior to that he had been with the U.S 
Public Health the Ohio 


River Pollution Survey 


Prof. Kelso has had twelve 
perience in water analysis and water 
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when he com 
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"What'dya say?—That's right, Bill, | 
heard the boys et the meeting last 
night talking about pulling a sit-down 
strike, and I'm just getting ready for it.” 
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Corrosion and Materials 
in the Water Works 


problem contront 


iter works engineer, 


occupies a position which 


i. It penetrates into all facets 
operation, 18 usually difficult to 

ind sometimes is impossible 
phenomenon 


with and 


ite lt i a 
must learn to live 
as subject fills libraries 
unpractical to accomplish 
ve than basi 
ind 


pre sent a A 


1 
yeneratl cdiscussior 


What Corrosion Is 


works field 1 


the wate 
| 


rrosion ma detinec 


/ 


£ 


a ne 


ee 


j 
—— 


, 7 rrr, 
.. Latha 


GALVANIC BATTERY components 


NK 


On” 








rrr ia a ae 
4 «4 Ok Mh he 


Fig. 2——-GALVANIC CELL composed of 
two different metals bearing against each 
other 





Warer & Sewace Works, Decemper, 1955 


Field 





condition. 








by R. W. HENKE 

Mr. Henke is Chief Mechanical Engineer, Research 
and Development Division, Badger Meter Mfg. 
Company, Milwaukee, Wis. In this paper he dis- 
cusses the several factors 
corrosion, as a guide to means of combatting the 


involved in metallic 








ertent action of chemical 


thre madi 
ele ctrochemu al 
or a combination thereof, so as to 
reduce the usefulnes of the ma 
terial 


Vhis 


Compass 


mechanical o means, 


definition attempts to en 
the 


fundamental im 


several points which 


author feels are of 
portance, as follows 
attacked must be 


function or be 


material 


1. ‘The 
performing a useful 
capable of performing one 

} t 

~ L hie 


attacked must be 


usefulness of the material 
reduced 
be inacvertant 


3. The attack must 


unplanned, undesired, not wanted 
Kinds of Corrosion 
lL here 


actions 


are many 
detined, not all of 


type s of corrosive 
which are 
held 


lL hose covered in subsequent discus 


applicable to the water works 
sion will be the applicable corrosion 
phenomena 

Generally, water works equipment 
could be expected to be subjected to 
galvanic corrosion in its many forms, 
chemical attack 


cirect perhaps cle 


zincinication, erosion, 


pingement 
corrosion, possibly Iretting corrosion 

Galvani is the general 
term applied to electrolytic cell type 
corrosion. This has been popularly 
termed “electrolysis” in the 
works field. It is an action best illus 
trated by the battery analog 
in Fig. 1. 

Iwo different metals are connected 
electrical and 
an electrolyte, a 
current 


corrosion 


water 


show nN 


by an conductor are 
submerged in 


ducting solution. An 


con 
electri 
is set up between the two metals. By 
popular notation, the current “leaves” 
metal, the anode 


the negative metal, the 


the positive and 
“enters” 
cathode 
unit area leaving either the 
cathode is the current densit 
anode, the positive plate the 
into Cherefore, the 
anode material is destroyed 

Keeping the battery of Fig. 1 in 
mind, refer to the set-up illustrated 
in Fig. 2. Here we galvanic 
cell set up between different 
metals bearing against each other. The 
cell isn’t as neatly defined as that of 


The amount of current per 
anode or 
At the 
metal 


goes solution 


have 


two 























STRESSED 





AREA 





y+ OH” 





Fig. 3——BATTERY action caused by difference in environment between different 


places on the same metal 





Fig. 4—OXYGEN concentration cell caused 


action is the same 


the anode, 


but 


positive 


Fig. | the 
[he metal, 
into solution and a current flows be 
the \gain it is the 
which is destroyed 


the 


illustrates 


ye Cs 


tween two metals 


anode 


(Cf 


Fig 


ase 


three presented, 
the difficult « to 
and Here, only 
but 

environ 


most 
cliagnose understand 
metal is involved, 


difference 


one kind of 


because of a in 
ment from one place on the metal to 
another place, one of them is anodic 
to the other a “battery” 


results the 


and action 
Again it is 


which is destroyed 


What, 


quirements 


] lhere 
ferent voltage levels (potentials) so 
that a tend to 
tween then 


anodic area 


essential re 


cell 


are the 
a galvani 


then, 
for 


must be two areas at dif 


current will flow be 


) 


Che two areas must be connected 


an electrical conductor 


3. The 


merged Im al 


two areas must be sub 


electrolyte a conduct 


hows the galvani 





TABLE | 


The Galvanic Series 





Anodic 
Magne: 
Magne wm 
» 
ainc 
Alur 
Cadmiur 


ium 


alloys 


murr 


Steel or iron 
5-5 active 
Lead 
Tin 
Nickel active 


Brasse 


Copper 


18-8 Stainless 
Silver 
Graphite 
Gold 

Cathodic 





CORROSION IN THE WATER WORKS FIELD 


Oxygen Starved Area 


by lack of oxygen under tight washer 


In this the metals sO at 
ranged that any metal is anodic to 
those appearing below it in the list 
and cathodic to those above it. There 
fore, if a metal high on the list is 
connected to a metal low on the list, 
the higher metal will be destroyed by 
galvanic cell action. Rule No. 1, there 


tore, 18 


series are 


DO NOT CONNECT METALS HIGH IN 
THE GALVANIC SERIES WITH METALS 
LOW ON THE GALVANIC SERIES 


It will be recalled it was said that 
the current “left” the anode‘and the 
anode went into solution. If a small 
anode were coupled with a large 
cathode, the current density at the 
anode would much greater than 
that at the cathode, the total 
current leaving equals the total cur 
rent entering. Therefore, the small 
anode would dissolve at a much great 
er rate than if the anode and cathode 


Thus, Rule No 


be 


since 


were the same area 
) 


4 1s 

IF YOU CANNOT AVOID A GALVANIC 
COUPLE, DO NOT COUPLE SMALL AN 
ODES WITH LARGE CATHODES 


Chis discussion so far is quite fun 


damental and it would seem obvious 


that the way to avoid a galvanic cell 
would be to 


For the most part, this has 


action avoid galvanic 
couples 
been done by manufacturers of water 
works equipment, particularly water 
meters 
Why is 
problem 7 


It was 


galvanic corrosion still a 
stated that galvank 


forms. | 


corro 
he 


cle scribed ! 


gal 
the 


son occurs nm mat 


vank couple just 


\ ao 


| 
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simplest. In addition to it, 
concentration cells, metallic ion con 
centration cells, differential aeration 
and inter 
typical of 


oxygen 


corrosion, 


are 


cells, crevice 
granular corrosion 
other specific types of galvan col 
rosion 
Fig. 4 
through an oxygen concentration cell 
he washer under the bolt prevents 
the free access of the liquid to the 
metal beneath it, while the metal out 
side the washer is freely bathed in 
the liquid. Thus the metal beneath is 
oxygen starved compared to the re 
mainder and to it 
[he result is a pitting type corrosion 
This general type 
whenever 


shows a schematic section 


bec mes arn lic 


beneath the washer 


of action also occur 


there is an oxygen concentration dif 


can 


ferential, such as a lap joint between 
metal sheets or a crevice between two 
cast parts, etc. (Oxygen concentration 
cell action is characterized by pitting 
below the shielding object, be it a 
deposit, a sheet metal lap or a crevice. 

\ typical metallic ion concentration 


cell is shown in Fig. 5. In this type 


9 
Fig. 5—METALLIC ION concentration cell 
at crevice of plate lap 


of cell the action is analogous to the 
oxygen concentration cell except that 
an excess of metallic ions build up in 
the 


ensues 


crevice and a galvanic cell action 
lhe attack takes place at the 
Metallic ion con 
can 


edge oT the crevice 
entration cell 
times be differentiated 
cell attack by 
of the degraded area 


corrosion Some 


from oxygen 


observ Ing the location 


and crevice 
virtually the 
thing as oxygen concentration 


Differential aeration 


are two terms meaning 
ann 
Since it is the oxygen in the air which 
1 responsible for the attack, a differ 
air dissolved 


will 


In concentration of 
the 
result i 


ence 
in liquid between two area 


an oxygen cell action 


fe) J 


Fig. 6—DEZINCIFICATION may be of the layer type (left) or the plug type (right) 


Water & Sewace Works, Decemper, 1955 





nular corrosion 1 the ri 


difference in composition 
the 
lhe 


anodic to 


boundary and 


oT the 
youndar 


) 


areas 
metallic crystal 
areas are 
a whole, with the result 


[he 


olution to this problem is proper 


the«e¢ iTrea are degraded 


and 
to 


election proper treatment 


alloy obtain the desired 
ucture 

chemical attack is not liable 
or problem in water ser 
yr. this form of 

by a direct chemical 
one of the 


some element 


COTTOSIO! 
ized 
ween more ot! 
constituents and 
water to form a chemical com 
It i 


mtamimants ina potable water 


ot course, possible that 


might give rise to this form of 


is not considered to he 
v enough to cause 


attack 


ociated with the brasses 


ion 1 ol 


a type 


brasses contaiming more 


cent zinc and is not apt 


water metet practice be 


manufacturers use an alloy 
ver zinc content 
is characterized by 


it removal of the trom 


cincation 

ire zitTK 
, 

weakened honey 


It occurs in 


leaving a 

tructure Of copper 

two forms; layer and plug type. Layer 
pe attack takes quite a long time to 
render the material useless. Plug type 
ittack can proceed through a material 
ind cause 


hort 


leakage in a relatively 
Figs 6A and 6B) 
and impingement attacks 


time ( see 
ri id}? 
are due 
high 
striking the surface of 
Actually, 


used to describe two 


mechanical in nature and 


ire 


to liquid relatively 


elo. it 


the 
impingement 


legree ot ba ically 


moving at 
and 
material erosion and 
are 
the same action 


In pingement 1 used to cle scribe the 
velocity 


the 


lamage done by moderate 


iquid where; describes 
tion of high velocity liquid 
| he of the 


metal 


erosion 


metal is not on 
itsel| 
the impact of the stream of 
he 
sotter 
the 
metal to 
lf the 
vere left on the surface, 
the further 
thought of 


ilternate corroding of the metal 
db 


be ing re 


nm it urtace 


liquid 


ictually removes cot 


ocduet trom surtace 


ing bare new 


corrosion 


would stifle 


ction can be 


washing out of the pro 
1! Chi cycle 
with 


1s repeated 
resultant 


r tive pene 
into the metal surface 

Corrosion and impingement attack 
characterized by 


directional pits 


Water & Sewace Works, DeceMBeEeR, 1955 
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é 
’ 
¢ 
i 


Fig. 7—-CORROSION and impingement at- 
tack shows characteristic directional pits 


elongated in the direction of flow, and 
an undercut lip on the 


side of the pit 


evidencing 
downstream (see 
big / } 

Fretting corrosion is associated 
mechanical fits 


vibratory 


with close between 


mating and motion 


| he to break 


down protective films and allow cor 


parts 
vibration is thought 
rosion to proceed in the crevice be 
characterized 
by pitting and results in loss of di 


tween the parts. It is 


mensional accuracy and strength of 


parts affected 


Corrosion Mitigation 


Most of the work in corrosion in 
vestigation has already been done by 
the manufacturer in 
proper 


water meter 
selection of alloys and atten 
not to 


corTrrTro 


tion to design details so as 


create situations favorable to 
attack 
However, to the differ 


potable waters throughout 


Sive 
due vast 
ences im 
the world, it is not economically feas 
ible to 


applicable meter. Couple this to sea 


manufacture one universally 


sonal variations in water analysis in 
some locations and the problem be 
comes highly complex. In many cases 
to run tests to deter 
mine what alloys may best be utilized 

(ne of the important factors to be 


meter 


it 18 necessary 


considered in reducing water 
corrosion is the dissolved oxygen con 
centration. Copper-base alloys are 
particularly sensitive to corrosion in 
liquids high in oxygen content 
Certain water which 
to have ill 


effects on human beings might give 


elements in 
would not be considered 
trouble from the corrosion standpoint 
such chlo 
ride or ferric sulphate, will hydrolize 
and 
tack the copper hase a 
are particularly corrosive to the higher 
copper ot 
ments can be picked up by the water 
at its particularly 


waters not 


Some metal salts as ferri 


form weak acids, which will at 
lloys. Sulphides 


alloys. Traces these ele 


source, ground 
and may necessarily be 


removed by water treatment 
\lthough dissolved carbon dioxide 


would be expected to be more harm 


ful to higher zinc content alloys than 
those used in water meters, the CO, 
content of the water should be kept 
at a minimum. There is always the 
possibility that high dissolved CO, 
content will attack water meter 
allovs 

Chlorine and chloride salts are very 
corrosive to copper-base alloys. It is 
possible to pick up either of them in 
the water supply and attack 
Meter parts analyzed in Badger’s lab- 
oratories have shown chlorides to be 
part of the corrosion product residue 

It can be seen from this brief dis- 
that corrosion mitigation ts 
a matter of selecting and 


even 


cause 


cussion 
not only 
correctly applying alloys, but it 1s also 
a function of properly conditioning 
the water to eliminate the highly ac 
which cause corrosion. 
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Waste Water Reclamation Studies 
Published by California Board 


In many water-short fea 
sible methods are sought for reclaim 
ing and utilizing sewage and industrial 
waste water as a source of supply in- 
stead of considering it only as a dis 
posal problem. An investigation in 
California shows that more than 
1,000,000 acre-feet of water 
each year is potentially available for 
reuse in that state 

Che results of a survey Cali 
fornia practices indicated that there 
are about 106 locations where waste 
waters are disposed of by irrigation, 
112 where they are disposed of by re 
charge of the underground aquifer, 
and location where industry 
makes use of waste waters in a manu 
facturing process Data on water qual 
ity were obtained from domestic and 
industrial throughout the 
state, and included mineral 
of the water in the systems 


regions 


waste 


ot 


one 


systems 


inaly secs 


rhe &2-page report of the investi 
gation is concerned principally with 
an analysis of three aspects of the 
problems of waste water reclamation 
(1) the relation of methods 


ing the waste 


of utiliz 
waters to pollution of 
underground waters and to contami 
nation of the extent 
nuisances from reclaimed 
waters, and (3) 
ot 
water reclamation programs 


crops, (2) ot 
resulting 
waste general con 


siderations nportance in waste 

Che report has been issued as state 
board Publication No. 9, titled “Stud 
ies of Waste Water Reclamation and 
Utilization.” Copies of the report are 
available upon to the State 
Water Pollution Control Board, 
Room 610, 721 Capitol Avenue, 
ramento 14, Cal 


llornia 


reque st 


ar 





AERIAL view of White Pine copper mine, with townsite in upper left corner 


Water Line Helps Revive 
Michigan Mining Town 





Si mining town that “died” was abandoned W hite Line found 


1920 was expected by the end by D. R. STRAUB itself all but totally deserted. For 30 

sf 1954 to triple the annual output of Chief Executive Engineer ears it remained the ghost of a pro 
, perous past. About 1931 the Copper 

Kange ( ompan hought the mine 


copper trom Michigan's | pper w K ine , c 

nsula. Such a town 1s White Pine estern-Knapp Engineering Co., 
planned to mine 12.500 tons of Chicago, Mlinois 

r ore dail and refining it to pro 

75,000,000 pounds of pure lake 


propert and started new ¢ xploration 
and a study of an ore deposit differ 





i 


ent from the pure copper for which 
r annuall the area is noted 

Pine al is due in part fore World War I, White Pine was a During World War II, the V 
concrete pressu mining town in the old tradition. Crude Vroduction Loard had ordered 
bunkhouses, a aloot and the mune plorator testing and drilling 


supply the mine constituted “ societ thereabouts domestic ore deposit hen 

yperating at55to60 Miners went down the old shaft to things began to happen. The 

ital for the flotation bring up the sparse but profitable War, coupled with advanced | 

eparates copper ore native copper from the main ore bed dge of mining methods, pros 

vhich helps mal Larger deposits of low-grade copper | nited tates governmet 

ible the large-scal ulfide existed ut the old mining © or major output of all dor 
| 


copper sulfide, White methods could not produce enough of 1p) White Pu 


U with it 
bundant product this mmeral to make the operation hed of copper ulfide, was loo 

wre’s a spirit of the l p. profitable ni commercial light 

ibout White Pine arp Lake Tow When 1920 brought falling copper 1 November 1951, the Defer 

hip, Michigan. Back im th prices on the world market, the mine 


‘ 


Metals Production Administration au 
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WATER LINE HELPS REVIVE MICHIGAN MINING 


CONSTRUCTION scene on installation of 5-mile long, 36-inch, prestressed concrete 
steel-cylinder pipeline from Lake Superior to White Pine copper mine in Michigan's 


Upper Peninsula 


thorized a 


$57 million loan to be ad 
the Reconstruction Fi 
nance Corporation. An additional $13 


invested by the Copper 


ministered b 
"4 

ride et | 

Range | 


ubsichiar the 


whose wholly-owned 
White Pine Copper 
the mull 
hipping of pure lake copper 
the W hite Pine 
nounced that they 
ited 75 million pounds 
ppet 
Michigan’s 


OmMpany 


control mnng, 
( oppet 


would 


ur, tripling the | 
ital output, 
never be 
ident oO! 

exciting 
old days” 
\ new 


cury 


tirred a 
old-time re 
life a 


than im the 


ne found 
re Vil opened 


if neat homes and 
we from the clearing 
‘ het 


| 


itl 
their 
a ttle 


for them 


miners with 
the 


‘ine was read 


into new 


, 
hore :. $2 


xdern 


new apart 


elementary school, 
ital, a cafeteria equipped 
SOU) 
wn staff house, and two 
with 160 beds each 
1127 


store, with plans 


erve meals an 
rmutories 
1955 the town boasted 
procery 


and 
the 


odern shopping center 

e station hot off 
1 of the 
ule, and due for 
the end of the 
mill and smelter 


new mine was 
oper 
Veal 
for the 
he 
New 


and 


of sul fice 


truction Compan) 


( opper 


general contractor 
White Copper 


over} 


Pine 
the 


the 


for 


in 1s seeing entire 


Water & Sewace Works, Decemper, 1955 


project, sub-letting contracts for spe 
cialized Webster 
designed the power plant, Pace Asso- 


jobs Stone and 
ciates of Chicago designed the town 
site, and the Western-Knapp Engi 
neering Company of San Francisco, 
Calif., designed the mill, smelter and 
water supply facilities 


Water Facilities 


The key to the mass produc tion of 
and the 5-mile 
36-inch pre stressed concrete steel-cyl 
which taps Lake 
for the 16,000 gpm of water 
needed to separate the 
from the inferior shale and produce 
pure lake 

The lake inlet, built 
Dredge Co., Duluth 
2,000 feet out from 
sists of a grated cover over a 
up 
working 


pure copper is water 


inder pipeline Su 
perior 
copper ore 
copper 

by the Zenith 
Minn., 
shore 


is about 
and con 
12-foot 
ring which projects 5 feet from 
the lake floor 
from a floating platform constructed 
the inlet, by 
on the 
It to shaft 
lhe shatt 
2,000-foot tunnel constructed 


lwo divers 


rst erecting a caisson 
j 


| and then ce 


noo} 
the 
vertical 


lake watering 
and covet 
with a 


15 feet 


sink intake 


connects 


below the solid rock lake floor 

The land end of the 
nects to a vertical shaft rising 100 
feet through feet of solid shale 
and sandstone 15 feet of surface 
red clay, to the pumping plant. Three 
pumps, each with 6,000-gpm capacity, 
will work continuously 

Phe pumping plant is arranged for 
lhe 


telem 


tunnel con 


85 


and 


completely automatic operation 
first pump is turned on by a 
eter circuit when the level in the re 
ceiving reservoir reaches a predeter- 


TOWN 


mined level. A standby pressure device 
is included in the pumping plant to 
start the first pump in event of damage 
to the telemeter wires in the severe 
Michigan winter. Additional pumps 
are turned on and all pumps are turned 
off by contacts in a flow meter located 
in the pumping station. 

Additional flow control is furnished 
by valves at the discharge end of the 
pipeline which are positioned by the 
level in the receiving reservoir. The 
arrangement is such that with the 
reservoir at its low level flow is at a 
maximum and the reservoir fills 
the rate of flow is decreased 

lhe natural upward slope of the 
ground from the lake pumping sta- 
tion to the plant site is almost con- 
stant. Because of this terrain feature 
and the length of the pipeline, it was 
practical to divide the pipe length 
into zones of decreasing pressure and 
vary the design of the pipe in each 
zone so as to realize a saving in the 
cost of the pipeline. 

Very little definite information was 
available concerning the useful life 
of pipe in the ground encountered. 
The State Highway Department's ex- 
perience indicated that the life of 
metal culverts was very short; bor 
ings indicated that the soil was clayey ; 
reconnaissance of the area showed it 
to be poorly drained. All these fac 
tors indicated that the pipe would be 
subject to corrosive action 

Because of this, the use of concrete 
Pre 
stressed of 
36-inch diameter for 
the line, because of its anti-corrosion 
and anti-tuberculation qualities and 
sustained capacity. The diameter of 
the pipeline was determined by bal 
the of pumping 
against the annual of installed 
pipe. All 16-foot lengths were manu 
factured in the Price Brothers’ Day 
ton, Ohio, plant and shipped by rail 
to the mine siding. there they 
were loaded logging trucks and 
hauled to the pipeline right of way 

Western Knapp laid out the pipe 
line route. Charles F. Smith & Son, 
Inc., Kennett Square, Pa., cleared the 
80-foot right of and laid the 
pipeline through the heavy pine for 
est. Hand felled trees and 
cleaned out underbrush with axes and 
chain saws, then an HD15 bulldozer 
followed along to remove stumps and 
timber 


as 


pipe seemed to be best economy 


pipe 


specified 


concrete pressure 


was 


ancing annual cost 


cost 


ron 


oT 


oT way 


crews 


Pipe Installation 


The entire pipeline was laid in 
trench with an average of 4 feet depth 
of cover over the pipe ihe cover is 
sufficient to keep the pipeline from 


freezing during normal conditions. 





WATER LINE HELPS REVIVE MICHIGAN MINING 


\dditional reasons for burying the 
pipeline were to provide stability and 
protection for the pipe. One unusual 
source of damage to exposed pipelines 
in this particular area is hunters who 
seem to feel that pipelines are “fair 
game’. 

Heavy rains during May, June, and 
luly (22 days of rain in July alone) 
made muck of the clay forcing 
a tractor to pull trucks in and out of 
the construction area. A Northwest 
95 backhoe first dug the trench, then 
laid the pipe. The laying was made 
easy by the rubber and steel joint, in 
which the steel takes the backload 
and rubber forms the seal. The rub 
ber gasket maintains a flexible con 

that will permit the pipe to 
adjust to expansion, contraction, vi 
bration and external without 
leaking. Workmen applied mortar in 
side and out to complete the joint. 

\n HD tractor followed along and 
re-filled the trench. Going uphill all 
the (White Pine is 250 feet 
above lake level), the 5-mile line was 
completed in three months. 
here are a minimum of bends in 

pipeline the gentle 


cases it was 


soil, 


nection 


loads 


Way 


the because ot 
terrain. In 


ble to obtain 


many 


possi 
necessary changes in 
alignme nt and grade by ce flecting ome 
or more of the standard pipe sections 
at the 
pipe 


bevelled’ 
cle flection ie 


kor more severe change 5 
with the ends 
so as to provide up to 4 
a 16-foot joint 


was necessary 


oimts 


manufactured 


was used 
nha tew cases it to use 
prefabricated bends to best suit the 
terrain 
\utomatic ai 
provided at all summits in the pipeline 
gradient. All air were 
installed in insulated 
that they 
winter conditions 


release valves were 
release valves 
valve boxes to 


would he operable 


insure 
under Blowofts 
were provided at low points to allow 
draining of the pipeline 

ecause of the rather 
and the fact that the water is pumped, 
the could 
cue to 
Chis 
serious should pumphouse power be 
shut off while all three pumps 
running. This could very possibly 
occur, since the copper plant is de 


long length 
rise which occur 
water hammer i high 
condition would be particularly 


pressure 


quite 


were 


signed for full operation throughout 
the \lthough the power 
source is reliable, since the plant will 


severe winter 


operate its own powe rhouse, the ele 
tric transmission line from the power 


house to the pumping station is 
vulnerable 
lo provide for water hammer con- 
ditions, controlled check valves and 
pressure relief valves have been pro- 
hese 
and 


pumps 


vided in the pumping plant 
actuated electrically 
with the 


valves are 


work in conjunction 


so as to relieve normal 
pump starting and stopping, as well 
as those which occur on power fail- 
ure. The use of these special valves, 
together with the inherent safety fac- 
tor in prestressed concrete pipe, made 
possible the use of actual pressures 
as working pressures for pipe design 

The cap covering the intake tunnel 
at Silver City was removed in May 
1955. The pump-forced water flows 
through the line into overhead stor- 
age tanks at the plant site, for use by 
the town and mine. Domestic water 
is treated in a purification plant be 
fore it enters town mains 

Che main supply of water is desig- 
nated for use in the flotation process 
of separating copper ore from shale 
at the mill. In the White Pine 
bed, copper sulfide is disseminated in 
shale and fine grinding is necessary 
to free the ore. The mineral is mined 
by underground coal-mining methods, 


surges ol 


ore 


using shuttle-cars and belt conveyors 
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to carry it to the mill. There it is 
mixed with 16,000 gpm of water, 
ground to a pulp and passed through 
flotation machines, which separate the 
copper sulfide from the shale. This 
copper sulfide continues to the 
smelter, and fire refined Lake copper 
is the resultant product 

\ new 9,300-foot 30-inch Price 
concrete pressure pipe recovery line 
also laid out by Western-Knapp En 
gineering Co., is currently being laid 
from a point below the tallings dam 
back to the mill, in order to reclaim 
the water and re-use it in the separa 
tion process 

With the opening of the Great 
Lakes to world traffic via the St 
Laurence Seaway by 1960, there’s no 
telling what part of the 
“ghost town” of Carp Lake 
ship, Michigan, will play in tomor 
row’s international trade 


revived 
Town 
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Dale Maffitt Passes Away 


Immediate Past-President of AWWA 


Dale | Maffitt, immediate past 
pre sident and chairman of the General 




















Am. Wate 


ears (sen 


Policy Committee of the 
Works Assn., and for 22 
Manager of the Des Moines 
lowa, Water Worl suffered a stroke 
and died on October 26 in Des Moine 
He had not been well for some months 
and was unable to preside at the 
AWWA Convention in of this 
year 
Dale 
1892, 


eral 


June 


Maffitt was born on Jar 2, 
son of Des Moines He 
niversity, 


a native 
was a graduate of Drake | 
bes Moines, as a B.S. in (¢ hemistry, 
and later took graduate work in chem 
ical engineering at the Mass. Institute 

Irom 
He had 


assistant 


of Technology, while on leave 
the Des Moines Water Works 
the utility as 
chemist upon graduation from Drake 
Univ. in 1914. He became Chief Chem 
ist in 1916; Asst. Genl. Mgr. in 1926 
and in 1933 was appointed General 


joined water 


Manager, which position he held up to 
his death 


lo the Water Works 


\merican 


much of his tine 
SeTVice \ member 
oT his be ef 


chairman of the Commit 


\ssn. Mafhitt gave 
and valued 
L918, 


nice 
sone service were 
rendered as 
tee on Pensions and Retirement: the 
(Committee on Public and Worker Re 
lationships ; the Committee on Social 
Security Legislation. He had 
as Director from the old Missouri Val 
tate) Section (1938-1941) ; 
Section (1946 49) . & 
Missouri Valley 
the Fi 
1940) : 
ource 


pre 


served 


ley (four 
of the 


chairman of the 
{ 1938 ) : 


lowa 
as chairman of 
Accounting Lay 
as chairman of the Water Re 
Div. (1952) and was elected vice 
ident of AW WA in the same year. He 
received the Geo. W. Fuller Award in 
1949 and was elected president of the 
Fuller Award Society in 1951, In 1953 
he became president of AWWA 
Maffitt, 
earlier active in the 


tion 


nance and 


trained as a chemist, was 
Am. Chemical So 
cet was a member of the lowa En 
gineering Society and past president 
of the Moine 
He had served as a member of the Mi 
Valley Committee and the 
Planning Committee by 


the Gsovernor of hi 


Engineer's Club of Des 


sourt River 
Water 
appointment of 
state 

Lhe De Moines Water Works wa 
improved greatly under Dale Maffitt’s 
That he died 


, we well know, 


lowa 


adroit managership 
with his boots on’’ was 
the 
water utility manage? 


wish of an energetic and capable 


man strive to add a good 


Taft. | 


Let every 


name to his other capital assets.’ 
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BATTERY of |2-inch valves on discharge header of Morningside pumping station, Inglewood, Calif 


Lubricated Plug Valves 
Gain Wider Use in Water Works 


B CAUSE of its quarter-turn open 

ing and closure, its tight positive 
hut-off, and its relative ease of opera 
tion, the lubricated plug valve is find 
the water 


the distribution 


der application in 
eld, both in 
nd the treatment plant 
or engineers are already 
vith the 
the form of plug cocks of 
lhe latter are 
yauges and other 


simple plug-type 
used tor 
mstrumen 
ery distribution system has 
the Multi 


cocks are used as pressure 


cock on main 


n hydraulic cylinders which 
ifye \ ilve > 
ompared with the lubricated 
e, the common plug cock is 
crude piece of equipment 
he lubri 
engineered and 
so that it a long 
lite ina 


ited application 

valve 1s 
built has 
wide variety of ap 
fields It is 


pre sure 


available 
port 


plications and 


in size ratings and 
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by T. H. M. TAYLOR 


Mr. Taylor is Chief Engineer of the Nordstrom Valve Division, Rock- 
well Manufacturing Co., Pittsburgh, Pa. In this article he discusses 
the facts involved in water works application of lubricated plug 
valves and tabulates the results of a recent survey on their use. 





openings comparable to standard gate 


can be hand 
mechanically 


and globe valves. It 
operated by wrench 
operated through a spur or worm 
gear, or power-operated hydraulically 
or electrically 

rhe lubricated plug 
used for the following 
distribution system 


valve is being 
services in the 


l Transmission 


2. Throttling flow from one serv 


mains 


ice area to another 


3. Domestic water mains 

4. Regulator vaults of high-pres 
sure mains 

5. Pumphouse 
tions 

6. Float 
tanks 

7. Reservoir inlet 

8. Inlet and outlet stop valves at 
pressure reducing stations 


and regulator sta 


valves for water storage 


Depending on the specific installa 
tion, the valves range in size from 2 





LUBRICATED PLUG VALVES GAIN WIDER USE 


inch through 30-inch, with some 
inch and l-inch valves on instrumen 
tatior 
In the water treatment plant, lubri 
cated plug valves are being used for 
the following 
Control 
| tables 
Chemical service lines 
Drain lines from sedimentation 
| clarifications tanks 


Drain lines for filter bed wash 


Lines handlit y detlocculated 


Probabl the two most important 
reasons for the growing popularity of 


the lubricated plug valve, to judge by 


1 recent survey of water works in 
various parts of the country, are ease 
of operation and positive shut-off 
see Table 1). Other reasons given in 
the survey included compactness, al 
ways operable, adaptability to thrott 


ling service, and instantaneous knowl 


THIRTY-TWO ‘2-inch, four-way lubricated plug valves are installed as control valves 


: £ open-ci 4 on the control tables of the Lincoln, Nebr., filtration plant 
eage O Om ‘ Ose pos wT 


[he reasons for these advantages and closing operation. A quarter-turn rhe valve has three basic compon 
will be appreciated with a better un tully opens OF closes the valve. A stop ents fa) body, (b) cover, (c) plug 
derstanding of the design and opera collar on the valve gives positive indi the plug being the only moving 
tion of the lubricated plug valv cation as to the position for open or member. While the plug is available 


close. In this way, the operator does both in cylindrical and tapered form 
Quick Opening and Closing 


not have to rely on the “feel” of a the latter is generally the more prefer 


One of the outstar ding features of wheel's resistance to tell if the valve able lhe tapered rotary principle 
| 


the plug valve is its quick opening is closed makes for simple valve actuation 


PRESSURE-REDUCING vault of Long Beach, Calif., Water De- LUBRICATING 24-inch plug valves regulating discharge flow 
partment, showing 8-inch bypass shutoff valve from Vic Trace Reservoir, Santa Barbara, Calif. 
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\ lubricated ground-joint type of 
shoulder is used in preference to con- 
ventional stuffing boxes which operate 
stem or rod. 


by gripping around a 


[he shoulder joint is compact, pro- 
duces a minimum of friction, and 
combines the lunctions of stem seal 


ind thrust bearing 
Che design is simple and com 
pact; there are no projecting yokes 
or bonnets, no exposed threads, and no 
underhanging body to require room 
In most cases, the 
the lubricated plug 
than the diameter 


bod 


below the pipeline 


pace int upied hy 


LUBRICATED PLUG VALVES GAIN WIDER USE 


of the pipeline flanges. The space 
economy offered by this type of valve 
makes it particularly suitable for 
manifolds, pumphouses or other places 
where space is at a premium 


Plastic Sealing and Lubrication 


It was the development of the pres- 
sure-lubrication principle that gave 
impetus to widespread application of 
the plug valve. Pressure lubrication 
performs three important functions 
in that it (a) provides “jacking” ac 
tion, (b) seals the valve, and (c) re 
duces fric tion and wear to a minimum 


Lubricant pressure exerts powerful 
“jacking” action against the smaller 
end of the valve plug, momentarily 
unseating it. This action overcomes 
any adhesion and, because of the 
taper, creates a small space for a con- 
fined lubricant film between the plug 
and body. As a result, there is a posi 
tive means of unseating the valve, 
without having to use a hammer or 
wrench. 

The usual means of exerting lubri 
cant pressure is an elongated screw, 
threaded into the outer end of the 
plug shank. These screws are often 











alve is little more 
TABLE | 
Recent Survey of Lubricated Plug Valves*® in Water Works” 
Valves 
Reply Type of Service Lubrication Schedule Advantages 
No No Size, in 
1, 16, 18, 2 Water lines Just installed Smaller head room, hence small- 
er manhole 
6, 8, l¢ Throttling flow from one service Annually Adaptable to throttling service 
to another 
6.8 2 Transmission lines Greased and tested monthly Ease of operation, better hy- 
1 16,2 4 draulic features, instantaneous 
knowledge of position 
; 6 to 12 Domestic water mains Semi-annually Less overall height 
Mains where positive shutoff is Only when used; not operated Positive shutoff 
necessary often 
| to 24 Shutoff and control Monthly Easy operation, always operable 
1,12 Regulator vaults of high-pres Monthly Ease of operation; good shutoff 
jre mains 
- Booster pump inlet and outlet Semi -annually Complete closing assured; can 
reservoir inlet where line is not be closed faster than gate valve 
earth vered 
c SS Transmission lines pumphouse, Every ther month Specified where head room is 
24 regulator stations limited; for throttling flows 
\ 24 Distribution mains Annually Permit quick shutoff by | or 2 
men in case of break 
6, 24 Transmission and lateral control Just installed Compact; positive closure; non- 
binding 
‘ 24 Transmission lines Quarterly Smooth operation; quick opera- 
tion by one man 
’ : 2, \¢ Float valves for water storage Large, semi-annually; small Ease of operation; complete 
? 4 tanks; main distribution line monthly shutoff 
reservoir outlet 
’ t Manifolding; main lines; meter Large, quarterly; meter testing, Ease of operation; use for throt- 
testing; bypasses; chemical weekly; others, as needed tling service; drop-type closure 
service 
l¢ 32 Control tables at filter plant 
to 12 Small: shutoff on air and vacu- Three times per year Small: Superior to brass stop 
um release valve assemblies on cocks previously used because 
major trunk lines easier to operate and do not leak 
Large: inlet-outlet stop valves at Large: No chatter in discharge 
pressure reducing stations side of regulator under high 
pressure differentials 
, Do not leak 


@ Nordstrom lubricated plug vaives. made by 


b All valves are hand-operated except: No. 8 


4.way valve 


3 ; Control tables at filter plant 


Quarterly 





wrench and worm gear 
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provided drilled and fitted with giant 
‘button head”’ fittings for grease gun 
lubricatior 

Lubricant is distributed around the 


1 


plug and valve body by means of lub 


ricant grooves, divided between the 
body and the plug. Placement of 
grooves is such that the valve can be 
partly opened or “cracked” without 
blowing out the lubricant. As a result, 
even an imexperienced operator can 
be “turned loose” on the valve 


Valve Operation 
Plug valve accessories are avail 
able in a wide variety of forms to 
allow complete flexibility in method 
of installation, operation and servic 
ing. Wrenches for hand-operated 
valves include lever, chain, socket and 
offset types, and standard electric 
and pneumatic motor operated units 
are also available. Valve extensions 
include turning stem extensions for 
wrench handle operation, worm geat 
shaft extensions, watertight gear 
housing of the road box and seale« 
top with indicator types, floor stand 
plant extensions, and elevated gear 

ing or cylinders 
Because of the tapered plug and 
lubricant sealed design of these valves, 
they are not restricted to one-way 
flow; that is, the valve can be in 
stalled in either direction because it 
holds pressure im either direction 
Flow can be reversed at any time 
without the danger of leakage or 

jamming 

common hazard to the life of 
ats is the abrasion caused by 
irt and debris in the line. This 


CROSS-SECTION of typical lubricated plug 
valve 


LUBRICATED PLUG VALVES GAIN WIDER USE 


LIMITED head room makes worm gear and hand wheel operation of 16-inch (fore- 
ground) and 12-inch (background) lubricated plug valves advantageous in pressure- 
regulating stations of the Pasadena, Calif., water system 





MAIN 12-inch automatic control valve for 1-mg reservoir at LaCanada, Calif. 
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ntirely eliminated in the 
ibricated plug valve if proper gland 
adjustment is maintained. Critical 

fully lubricant sealed, 
the lubricant being under pressure so 


nazaré ] 


(alt areas are 
that abrasive material cannot intrude 
coring material that may 
scraped off when 


ny dirt of 


reach the plug 1S 


lug is turned hack to 


open 


gardle of the line pressure the 


valve can be relubricated as ef 


with no pressure. Lubri 
builds hydrauli 
valve to the 
way the plug can al 


ely lubricated and the 


La | al 
if ection 


pres 
required 


er under the plug ace 


urized to permit easy 

a result, even if a plug 
lubricated valve is unopened for 
time, it can be 


difficult ot 


ded periods ot 
opened, without 


of lreezing 


Maintenance Lubrication 


:, ' 
ple program oft periods lubri 


LUBRICATED PLUG VALVES GAIN WIDER USE 


cation takes a minimum of time and 
keeps the plug valve in service for 
the life of the piping. Lubrication 
practice varies from water works to 
works 
monthly : 


Some lubricate and test 
valves others, other 
month, quarterly, semi-annually or an 
Valves that are used very in 
are often lubricated only 


water 
every 


nually 
frequently 
when there is occasion to use them 


The 


plug valve servicing that will aid in 


following are some tips on 


keeping the valves in top service con 


dition 


1. Plug adjustment should be snug ; 
that is, tight enough to keep the plug 
from becoming unseated, but not to 
a degree requiring excessive force to 
operate the valve 
2. Fresh supply of lubricant can be 
easily forced between the seating sur 
faces by giving the lubricant screw a 
few turns. It is important, however, 
to keep the valve lubricant system 
filled 

3 Depletion ot 


lubricant in the 


valve lubrication system will require 
the addition of several sticks before 
lubricant can be forced into the seat. 
Lubricant should be added until in 
creased resistance is felt in turning 
the lubricant screw, or until there is 
increased pressure when gun lubrica- 
tion is used 

4. The plug should be turned slight- 
ly when lubricating, to assist in the 
distribution of lubricant and to de 
termine if the adjustment is correct 
If the valve is lubricated with the ad 
too loose, efficient lubrica 
Further, the 
unseated, 


justment 
tion cannot be obtained 
valve may be permanently 
allowing the lubricant to quickly dis- 
sipate and the valve may leak. If the 
valves are over-lubricated with the ad- 
justment too loose, it can be corrected 
by alternately tightening the adjust- 
ment and turning the plug. This will 
work out the lubricant and 
permit the plug to return to its proper 
position in the seat 


excess 


W&SW 





Water Treatment Handbook 


French editions, the 
Wate Handbook” ot 
Emile Paris, France, 
has been translated and made avail 
ible in an English edition. The pro 
fusely illustrated manual has a plastic 
waterproof binding. Also included are 
extensive metric conversion tables and 


After two 


lreatment 
Degremont Co., 


service of supplements on new 
in the field 
the manual is “to 


a tree 
cle velopment 
lhe purpose of 
offer advice and instruction to those 
it in the testing and treat 
upplhies to render them 
Spec iti purposes "7 Metric 
units have been retained throughout 
the English edition. However, wher 
would result the Enelish 
given 
ection of the handbook 
with a 108-page 
devoted to formulas and tables 
fields 
electricity, civil engineering, 
hydraulics, geology 
mathe 


requiring 
ment ot water 


suitable for 


clarit 


eve? 


equi atent al Oo are 


L hy 


' 
occupie 


matt 
129 pages, 
eve ral touched on 
fabrication 
bacteriology and 

\ brief bibliography and an 
LS-page index complete the 


lhe handbook is available at £2.15.0 
’70) from: H. K. Elliott, Book 
Dealer 20 ( ourt, Lon 


lon \\ 


Hlarrington 
england 


limit to the amount of 


rT} is n 
good you can do-—if you don't care who 


the credit 


Water & Srwack Works, Decemperr, 1955 


L. A. Siphon Damaged by Quake 
Returned to Complete Operation 


[he Southern California Metro 
politan Water District aqueduct which 
brings Colorado River water to Los 
Angeles was recently restored to full 
operation one week after an earth 
quake caused partial interruption in 
the water flow. The earth shift caused 
a leakage in one of the joints at the 
Casa Loma siphon, four miles west 
of the San Jacinto tunnel, near the 
town of Hemet 
was according to 


Damage slight, 

















“Papa read somewhere that a family of 
four uses enough water « year to float a 
submarine; so he's checking.” 


Robert B. Diemer, general manager 
and chief engineer of the MWD. He 
said the aqueduct was carrying 200,- 
000 gpm at the point where the quake 
occurred, but the leakage amounted 
only to 600 gpm for a short time. 

While repairs were being made on 
the damaged siphon joint, most of 
the water district served from 
Lake Mathews, a reservoir which had 
about 30 billion gallons of water in 
storage at the time 


was 


The aqueduct is 557 miles long and 
serves 66 incorporated citjes 


Karl Hoefle Joins 
Forrest & Cotton Engineers 


Karl F. Hoefle, until recently chief 
engineer and superintendent of the 
Dept. of Water and Sewage of Dal 
las, Texas, has become associated 
with the consulting firm of Forrest & 
Cotton of Dallas. 

Mr. Hoefle will serve as special 
consultant on municipal water sup 
ply and sewage disposal undertakings 

Mr. Hoefle is a past-chairman of 
the S.W. Section of A.W.W.A. and 
recipient of the Geo. W. Fuller Award 
in recognition of his contributions to 
and leadership in the water works 


field 





To those who complain about “watch 
by” think how 


are denied this privilege 


ing the vears go just 
many 











by JOHN H. MURDOCH, JR. 


Mr. Murdoch is Vice-President of American Water 
Works Co., Inc., and Chief Counsel of American 
Water Works Service Co., Inc., Philadelphia, Pa. 
He has prepared exclusively for Water & Sewage 
Works this series of articles discussing water works 
law as it applies to source of supply, water quality, 
and water distribution. 


Sixth Installment —Water Works Liability for Furnishing 
Water Dangerous to Health —Part 2 


N THE first installment of this section of the “Notes 

on Water Works Law,” dealing with “Water Works 
Liability for Furnishing Water Dangerous to Health, 
it was shown that there is no distinction in legal liabil 
ity for furnishing water dangerous to health between 
publicly and privately owned water works. This was 
followed by some definitions of legal terms and ex 
planation of some legal principles used in court opinions 
in the field of negligence 

In this connection the personal opinion was expressed 
that when the courts, in water works cases, use such 
phrases as “a reasonable man,” “reasonable care,” “rea 
sonable diligence,” “ordinary prudent and careful men,’ 
the standard against which a water works man would 
be judged would be that of trained, qualified and con 
scientious water works men. A water works man failing 
to act as trained water works men normally act would 
be falling below the standard 

Che point was then developed, through some early 
illustrative cases, that advancing knowledge has raised 
the standards for water works practice and that some 
early court decisions would probably not be considered 
as authorities at the present time. More recent cases 
and what appears to be the modern law will be covered 


in this installment 


} 


The case of Stubbs v. Rochester was first tried in the 
Supreme Court in one of the counties in New York 
State. The court held that there was insufficient evidence 
to show that the typhoid infection of the plaintiff, 


Stubbs, came from contaminated water furnished by 
the city. The evidence did show a typhoid epidemic in 
the city at the time. Stubbs appealed to the Appellate 
Division of the Supreme Court and that court sustained 
the judgment of the lower court in favor of the city 
lhe case at that stage is reported in 148 N. Y. Supp 
804. The court said, in part 


“The jury were asked to infer that the water did 
contain such bacilli and that they came from sewage 
discharged into the river. Then they were asked to 
make a second inference from the first, that the bacilli 
which caused plaintiff's illness came from this rivet 
water According to past experience, it was almost as 
probable that it came from other sources which seemed 
to be constant and regular in the production of this 
disease Whether plaintiff's infection came from 
contaminated water or from some of the other existing 
sources is, we think, upon this evidence, a matter of 
conjecture and speculation rather than of necessary or 
even probable inference from established facts, and if 
it may be assumed without proof that the river water 
carried typhoid germs, we think it does not appear from 
the evidence that all the typhoid cases occuring in the 
affected region in the summer and fall of 1910, received 
their infection from that water, and that hence there 
are two classes of such cases, on deriving their infe 
tion from the river and the other from other sources 
All are not entitled to recover against the city on account 
of its negligence, but only such as produce sufficient 
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that their case belongs in the first November and that two-thirds of that increase was 

does not permit all to recover because of reported from the Brown Street Bridge district when 

of determining to which class a given case the cross connection had been open from June to 

does it permit a jury to determine to which (etober 

ise 18 to be assigned by mere conjecture he Court of Appeals, in reversing and remanding 

where the facts proved do not afford a for a new trial, said that the important question in the 
onable inference one way or another case was: “Did the plaintiff produce evidence from 
which the inference might reasonably be drawn that 

took an appeal to the highest court of the cause of his illness was due to the use of contam- 
ate, the Court of Appeals. That court _ ‘ae . . the a 7 599 
> einer ail dell tie idee tae ton inated water furnished by the defendant (the City): 

lhe court then held that the facts adduced at the trial 


[he opinion and order of the Court of , , 
vi —¥- — vere ample to permit a consideration of the question of 
reported at 124 13, the decision being . . . : 
negligence of the city by a jury, and, if found by a jury, 


luly 15, 1919 es. 
to sustain such findings 
| report the following facts appear 
I po ) i appea 


Kochester had two systems of water \ modern water works man would certainly take the 
for potable water from Hemlock lake, and position that the interconnection of the two systéms 
the Holly system for fire purposes in the one potable, the other polluted—was bad practice. He 
the city, pumped from the Genesee River into would also feel that the failure to find the open valve 
distribution main for several months after complaints concerning bad 


ure in the Holly system was substantially water in the district were received indicated poor opera- 


higher than that in the potable water Hemlock system tion. He would have complete tests made of the water 
The water of the Genesee River was contaminated in the river and in the potable lines to determine 
vith sewage. Water pressure from both systems was whether in fact typhoid was being carried in the potable 

| t© Oper ite lift bridge Ss ove! the | rie ( anal. but water lines lf it was being so carried, then he would 


iter from the high pressure impure Holly svstem feel that drastic steps must be taken at once 


could not enter the distribution mains of the potable _ 
In 1925 there were two cases involving Everett, 


Washington. The two cases were Aronson v. lverett, 
vere improperly opened 136 Washington, 312, and Roscoe v. Everett, 13¢ 
‘ ) asnhington, Jil2Z, am LOsScoe 7 hve IO 
re so opened in 1910 and in June of that yeas Washington, 295. The facts as to the water supply were 
the same in both cases; both involved deaths from 
typhoid. The trial testimony showed that pollution en- 
tered the water distribution system of the city through 
the mains of a mill company’s plant, which plant was 
situated on a river. This plant had its own pumping 
system connected with the river 
Prior to 1923 the company’s plant was also connected 
with the city water system. The river water was unfit 
for human consumption and it was not intended that it 
he permitted to enter the city mains. To prevent such 
entry a check valve had been placed in the company 
line, but a by-pass with a gate valve had been installed 


Hemlock ystem unless the gate valves of both systems 


department began to receive complaints that 
if the bridges—-on Brown Street—the one at 
lves were improperly opened—the water in 

stem “was roily, dirty, and had an 

Nothing was done in the way of in 
the water department until October and 
uurce of the trouble was discovered. Stubbs, 
d near the point of connection where the 
entered the Hemlock system, developed 


vas charged with negligence in “that it care 
gligently permitted poisonous and polluted 


he Genesee River to flow through the Holly 
around the check valve 


In April 1923 a new main was installed to increase the 
supply of city water to the mill. The normal pressure m 
the city mains was higher than that in the company 


ind pipes into the mains and pipes of the 
tem, thereby polluting and contaminating 
water rendering the same dangerous to life 
of the inhabitants of the city in violation of 


to furnish pure and wholesome water ; a failure system 


An epidemic of typhoid fever having broken out in 
the city during the summer of 1923, an investigation 
lure to exercise diligence in a discovery of was made and it was found that the gate valve on the 

source of the contamination following mill by-pass line was open and that the pressure in the 

is to the condition of the water.” city mains had been reduced below that in the company 
mains by heavy use of city water for lawn sprinkling. 
\s a result, polluted river water from the company 
mains was taken into the distribution system of the city. 

There was evidence showing that complaints had 
heen made to city officials as early as May 1923, about 
the smell of the water, its appearance, and that persons 
were made sick therefrom. Those complaints were made 
continuously up until the time the typhoid epidemic 
began. At that time the investigation was made which 
revealed the open valve and the pressure drop in the 
city line below that of the company. A city witness 
admitted the danger created by the by-pass. Verdicts 
against the city were sustained on appeal 


pect the pipes from time to fime to discover 
not the check valve was in place and operat 


interconnection was permitted between 
ource and a potable source; that the 
as opened; that beginning in June 
water in the Brown Street Bridge 
were received by city officials, but 
done until October 
that there was testimony from some 
the effect that they had been made ill 
ver by drinking water from the Hem 
ly in the vicinity of the Brown Street 
e time during the period from June 1910 
the trial in the fall of 1910: there was 
the City Health Commissioners that sta 
ved that the number of typhoid cases re The negligence here was in the installation of an 
ported was the highest of the last nine years, that the interconnection between a potable and a polluted supply 
largest increase for the year 1910 was from June to and in failure to make prompt investigation following 
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receipt of complaints. There was positive negligent 
action in installing the connection and a negligent failure 
to act, promptly, when trouble developed 


lhe cases should serve as warnings to water works 
officials who permit interconnections or cross connec 
tions with polluted supplies, often relying on mere 
humans to prevent the drawing of the pollution into 
the distribution system 
yone before it is clear that a water 


From what has g 
supply agency is legally liable in damages if, through 
negligence, a water consumer is supplied with impur« 
water and if, because of the consumer’s use of that 


impure water, personal injury or death results 


Let us assume next that impure water is delivered 
to consumers and that personal injury or death results 
to consumers because of the use of the impure water, but 
that there is no proof or ofter to prove negligence in the 
construction, design or operation of the water system 
Without such proof an action in tort based on negli 
gence could not succeed. Is the water purveyor liable 
for damages for breech of contract on the ground that 
the water purveyor gave an implied warranty that the 
water was safe for human consumption 


he majority opinion in the next case, Canavan vs 
City of Mechanicville, is to the effect that there is no such 
implied warranty. The case has been cited often, but a 
careful search has disclosed no case in which this 
majority rule has been overruled. Yet, so far as the 
arguments used by Judge Collin are concerned, a mod 
ern water works man will have some reservations. Some 
comment on those reservations will follow a presenta 
tion of the majority and dissenting opinions. The case 
is too important to be passed over hurriedly 

Canavan v. City of Mechanicville, decided by the 
New York Court of Appeals, October 22, 1922; re 
ported in 128 N.E. 882; also reported in 12 A.L.R. 1124 

ne cause of action pleaded by the plaintiff was that 
the city sold water to its inhabitants knowing the water 
would be used regularly and drunk by them; that the 
water contained germs of typhoid; that by furnishing 
and selling the water thus, the defendant city warranted 
it to be fit and proper for human consumption 

lhe city filed a demurrer. The lower court overruled 
the demurrer and the city appealed to the Appellate 
Division, which reversed and sustained the demurrer 
Che plaintiff appealed to the Court of Appeals, which 
iffirmed the Appellate Division. The majority of the 
Court of Appeals held that a water supply agency did 
not impliedly warrant the purity and safety of the water 
it delivered 

excerpts from the opinion of Judge Collin and from 


the dissenting opinions fo 


lusions of the text-writers and the decisions 

mart from those in this case, have beet 

private water company or a munic! 

insurer, nor liable as a guarantor, of the 

of the water it furnishes to its customers by the 
lary means of pipes and faucets, and cannot be 


liable for injuries caused by impure water fur 


it, unl it knew or ought to have known 
luty is that of exercising reason 


nd commensurate care and diligence in providing 


uate supply of wholesome water at all times 


ker of water from the pipes of a system of 





water works of a water corporation or a municipality 
does not, by the mere taking, make known, either ex 
pressly or by implication, to the seller of the water, the 
particular purpose for which the water 18 required, and 
cause it to appear that he relies as to the wholesomeness 
of the water on the seller's skill or judgment. Under 
the allegations before us, the alleged warranty springs 
solely from the furnishing and the taking of the water 
he decisions we have cited hold, in effect, that a water 
company cannot, has not been understood to, and is not 
understood to supply wholesome water at all times 
under all conditions. It is a matter of common knowl 
edge that human skill or judgment cannot unceasingly, 
and under all conditions and circumstances, see to it 
that no unwholesome water is furnished, It is also a 
matter of common knowledge that a company or munici 
pality does not know that any particular use is to be 
made of any particular portion taken. Of the water 
taken the part not used for drinking or human con 
sumption is much the greater 

‘A corporation furnishing a community with water 
for the general and ordinary purposes must get the 
water from sources which are practically available. It 
frequently is true that the corporation is organized by a 
few men of the community, not so much for the sake of 
profit as for the comfort and welfare of the people. The 
sources of supply are necessarily restricted; they must 
be the adjacent river, streams, pond, or lake. Not in 
frequently the sole available source is, and is known by 
the people to be, unceasingly unwholesome, and the 
water from it can be made safe for human consumption 
only through mechanical or chemical processes lhe 
sources Of supply necessarily drain extended water 
heds, the lands of which are used for many and various 
purpose l‘'requently, even generally, it is physicall 
impossible to patrol and protect them from possible 
contamination, were it financially practicable. ‘The 
waters are never in the actual possession and care of 
the seller. Whether subjected to filtration or purification 
or not, they are aggregated in outdoor reservoirs. It is 
not possible for them to be taken into the physical 
possession of the corporation. They cannot, while in 
the reservoir be made inacce ible to the smaller or 
burrowing animals, reptiles in, or to malicious or 
irresponsible persons. [The possibilities of contamination 


] 


are many and varied. There is no conceivable method in 
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WORKS LAW 


selves far closer to their citizens than ever before. They 
furnish many things besides water. This new relation- 
ship implies increased duty 

Che public welfare demands that a municipality, 
supplying such an important element in the life of the 
people as water, should be held to a strict liability if they 
fail to fulfill their full duty in this regard. A munici- 
pality through its employees whom it selects, has every 
opportunity to test the water supply, regulate conditions 
at the source, examine the springs and which 
maintain the supply, and to apply those tests which 
science has discovered, which ascertain whether or not 
water is pure and fit for the purpose for which it is 
delivered. The plaintiff had a right to rely upon the 
skill and judgment of the defendant. A competent 
analysis whould have disclosed impurities in any appre 
ciable quantity, and suitable precautions could have been 
taken. The defendant, a municipality, had every means 
f ascertaining whether the water which it supplied was 
viz., 


wells 


fit for the purpose it impliedly warranted it to be, 
to drinl 

[he warranty as to the purity of the water supplied 
to the inhabitants of a city should be implied. When a 
municipality fails to fulfill the duty placed upon it, 
and the warranty it makes when it undertakes to supply 
its inhabitants with the water necessary to human life, 
ind be reason thereof certain individuals suffer damage, 
then the municipality must indemnify such individuals 
lhe taxpayers of the municipality, like the stockholders 
corporation, may be injured by the installation of 
Incompetents but this should not affect the 
justice in rendering relief to those injured 
or implied misrepresentation 
lhe of the 
i ompete nt orn ial 


i? al 
in ofnee, 
court oft 
ly the 


brought 


incompetence 
about 
taxpayer in the removal of the i 

Human life and the health of 
greatest importance because the 
the state has is in the lives of it 
of law which tends to enhance and improve the general 
health and life of the people of the state should be 
upheld % 


by such officials remed 


mankind are of the 
rreatest which 


asset 


g 
s people, and any rule 


in the light of 
is well to bear in 


supply 


In considering the Mechanicville case 
it 


water 


present day water works practice, 
mind the two main divisions of a 
and distribution. Included in supply for this considera 
tion will be all the works and operations up to the time 
delivered to the distribution mains, which may 
include some transmission. No conscientious, efficient, 
water works man would agree with Judge Collin that 
not master in his treatment plant and pumping 
and that he cannot so design his works and 
on his operations as to know the safety of his 
output. He is willing to guarantee that safety of output 
it that point 

On the other hand, once the water is delivered into the 
the works man’s control all the 
instrumentalities and which bear upon it be- 
of necessity, far less complete. Lines may be 


system 


water 1s 


he 1S 
station 


art 


mains, water over 
forces 
comes, 
broken by others or may break without any negligence 
on the part of water works personnel; on customers’ 
premises there may be poor interior plumbing or back 
siphonage through misuse of good fixtures 

Any of these and many others may cause contamina 
tion of water in transit. The good water works man 
designs and operates his distribution system so as to 
minimize chances of contamination: results show how 
very successful he is. Nevertheless, he should not under 
take to guarantee the quality of his product when his 


control is not absolute 
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by ROLF ELIASSEN 

Dr. Eliassen is Professor of Sanitary Engineering 
and Director of the Sedgwick Laboratories at the 
Massachusetts Institute of Technology. His article 
summarizes the advantages and disadvantages of 
the membrane filter technique, and its potential as 
an improved method of water quality control. 
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MEMERANF FILTERS FOR WATER QUALITY CONTROL 
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tility of the membrane filter technique 
rue, it may require some further per 
fection in its application to the exam 
tidal waters. And, further 
developments in media and methods of 
adaptation may also be required in 
order to adapt the technique to other 
ipplications of interest to sanitary en 


ination ot 


gineers and public health officials 


Summary 


It is the opinion of the author and 
many others that the 
the membrane filter for the control of 
potable water supplies, and for other 
sanitation 
studies, far outweigh the disadvan- 


ady antages ol! 


purposes such as stream 
tayes. l-ven in its present stage of de 
velopment the filter tech 
nique may be used to great advantage 


membrane 


ince precision of measurement is of 
paramount importance to workers in 
the field of 


water control authorities. The 


science, and to 
author 
is not suggesting dropping the fermen 
tation tube technique as it will continue 
to be used by many but that 
the membrane filter technique be 
adopted as an equal control standard 
in our codes and in Standard Methods 
then choose 


Sanitary 


analysts, 


\nalysts and others may 
to report results by either technique 
and will in all probability run parallel 
tests for awhile to observe correlation 
(Adoption of the membrane 
filter technique as an officially accepted 


of results 


standard procedure will be a genuine 
contribution on the part of sanitary 
science to the field of water quality 
control 
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Algae Problem Cure Claimed 
for New Chemical 


Hercules Powder Company has 
come up with what it maintains is a 
chemical cure for “ailing’’ farm, fish, 
and other ponds 

The chemical, called 
used to control algae in ponds, lakes, 
other bodies of water 
amounts of the chemical, the 
destroy disin 


“Delrad,” is 
canals and 
Small 
company 
tegrate algae 

When algae die under normal con- 
ditions or are killed by artificial means 
other than Delrad, they frequently 
come to the surface, decomposed and 


claims, and 


produce undesirable odors and give 
the water a bad taste. In canals and 
drains, masses of algae, whether alive 
or dead, reduce the flow of water 
These same masses, when dead, can 
clog pipes, valves and screens, boost- 
ing Operating and maintenance costs 


Delrad is claimed to prevent such 


situations by disintegrating the algae 


Recognition Given 
Employee-Authors 


New York city employees who have 
written articles, reviews, or 
even books themselves, 
tion in a special pamphlet put out by 
the Municipal Reference Library and 
sent to officials and other employees 
of the city. 

According to the Civil Service As- 
sembly, the pamphlet lists the names 
of these local employees “who, during 
the past year, have been quietly add- 
ing to the store of professional knowl- 
edge about New York by their writ- 
ten contributions.” The title and 
publisher are also listed 

rhe idea of the pamphlet is to ex 
ten! recognition to the writers beyond 
the Jn of the particular depart 
me: s in which they serve and also to 
stimulate creative efforts in others 
In the back ot the pamphlet appear 
reviews of books considered by the 
library staff to be of interest or use 
to employees in the city’s departments 


be a »k 


now get men- 


and agencies 


Precision Chemical Feed 
Pays Off At Opa Locka 


The Florida Water & 
Works Ass’n in its “Overflow” re- 
ports that Opa Locka, Fla., has ef- 
fected a 31° saving in coagulant by 
replacing the old chemical feed equip- 
ment at the water treatment plant 
with small precision displacement type 
of chemical feeders. J. C. Woolf, 
superintendent of the plant is re- 
sponsible for this worth-while im- 


sewage 


prov ement 





Commercial Records 
for Small Water Systems 


DISCUSSION on the subject 
records for small 
water systems immediately raises two 


A 


of commercial 


questions, the first being how to define 
a “small” water system and the second 
relating to the importance that should 
be placed on commercial records or 
customer accounting 

\ small water system could be de 
fined as one serving any of the small 
towns or villages having a population 
of up to possibly 10,000 persons. Us 
about 4 
ly, this would mean 
2.500 


ing the national average of 


lami 


persons per 


a system serving up to cus 
tomers 

Customer could prob- 
be defined, from an accountant’s 


water 


accounting 
ably 
standpoint, as the heart of any 
lhrough its efficient operation 
that life 
more commonly called “cash, 


system 
“flows” substance, 
’ that is 


ope! 


giving 
so essential to any successfully 
ated business. Thi 
portant for the 

where the 
year’s time is probably less than that 


is particularly im 


small water system 


pross revenue received Ina 


of the corner grocery store 
Basic Records 


In adopting commercial records for 
a small water system, the first consid 
eration should be Sight 
must not be lost of the fact that the 
office personnel will probably consist 


simplicity 


of one girl, who must be office manag- 
er, cashier, bookkeeper and file clerk, 
to name only a few of the many duties 
that she will be asked to perform 

On the other hand, the records must 
be conclusive enough to meet the re 
quirements of regulatory boards, the 
Department of Internal Revenue, 
stockholders, or other interested 
partie . 

[his discu 
fore, to 


necessal ror a 


liunited, there 
believed 


ssion 1s 


rour basi records 
successful system of 
customer accounting These basic rec 


ords are as follows 


1. Service record 


2 \leter t 


book or flat rate fixture 
hook 
Customer's bill and ledger card 


Route control le dye T 


Service Record 


lhe service record is used in taking 


application for water service. It 





by W. F. GORDON 


Mr. Gordon is Division Comptroller, American Water Works Service 
Co., Palmyra, N. J. His paper, presented at a meeting of the New 
Jersey Section, AWWA, describes four simple and basic forms that 
fill the accounting requirements of most small water systems. 





should provide for name and address 
of applicant, date of application, date 
service is to be turned on, account 
number, size of meter installation, the 
meter number, and the meter reading 
at the time of installation. l’rovisions 
also should be made for posting a ref 
erence to show that an addressograph 
plate and a meter reading sheet or flat 
rate fixture survey sheet has been 
prepared 

In our organization, we have 


developed an all-purpose form for the 


owl 


small water system that we have called 
[his form 1s 
iob, from a 


order 

used for type of 
service line installation to the investi 
gation of a high consumption. It not 


a “daily work 


every 


only provides space for listing the in 


mentioned, but also con 
tains for listing the labor and 
material used on each job. This infor 


mation is used to advantage in prepat 


formation 


space 


ing the weekly or bi-weekly payroll 


and the monthly report of materials 


issued from stock 
Meter Book 


Che meter book is the biography of 
the customer's account. For this rea 
son the meter reading sheets should 
be of sufficient 
meter readings for approximately a 


size to accommodate 


six-year period, assuming meters are 


read quarterly. Columns should be 
provided not only to include date of 
reading, meter registration, and con 
sumption, but 


the amount of billing 


also for remarks and 


appear that the listing of the 
sheets 


However 


It may 
amount of billing on the 
is a duplication of work 
the advantages in the investigation of 
customer complaints, in preparing a 


meter 


erage bills where meter readings could 
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not be obtained, and in other analysis 


that may from time to time be 


worl 


than 
sate for the additional work of adding 
sheets 


also can 


come necessary, more compen 


this information to the metet 
Che “remarks” 
be used to advantage. When the meter 


space for 
obtain a reading it 1s 
self 
addressed, stamped postage card on 
which the customer may list the read 
ing. When such a card is left with the 
customer, a notation to that effect may 


reader cannot 


sometimes advisable to leave a 


be made in 
Chis 
any unustial usage or leakage that may 


the meter reading book 
space 15 also beneficial in noting 


result in high consumption and the re 
sultant high water bill. This type of 
information is most helpful to the of 
fice clerk in the preparation otf the 
water bills 
lhe postage card that may be left at 
the home where readings cannot be 
obtained is pre-printed with the dial 
face of a meter, where round reading 
meters are used, [he customer indi 
cates the position of the dial hands on 
the card straight 
reading meters may with 
blank blocks where the customer may 
insert in the appropriate blocks the 
numerals appearing on the 
(;enerally a time limit of three days i 
allowed for the customer to return the 
card to facilitate billing 
In systems where there are no me 
ter billing is usually based on the 
number of fixtures found in the home 
lor this type of billing it is necessary 
to use a flat rate fixture survey ledger 
meter book Thi 
a listing of the different 
of fixtures, and the 
plicable to each type. The form usual 
space for the listing of ad 
that may be found in 


Provision of Sp 


Companies using 


use cards 


meter 


in leu of a form 
es Tor 


rate ap 


ly includes 
ditional fixtures 
future surve we for 
eliminates the necessity 
heet each 


Here 


future 
of preparing. a new ledger 


surveys 


time a fixture survey 1s mace 
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tial to provide pace 


umount billed during 


lwer torm 
otten termed a 


[he 


or so 


or post card billing 
past two decade 


pe of 
primarily by 


billing ha 

the ease of 

the Savings im 

bill 

umely, the cu 
tub, and the 


postage 


consist ot 


yo oT 
tomer; 


le dye t 


that the 
that the billing will be pre 
hand the bill 
designed to the date 
rendered, the and 
the dates on 

the 
and the 
Provision also 


system is me 
customer 
show 
pre sent 

eter readings, 
Te iding 


! water 


were obtained 
consumed 
f the billing 
made tor 


that may be 


showing any arf 
due. In order to 
to postal regulations, arrear 
nuld he other 


Spar 4 


designated as 
there is sufficient 
it also may be desirable that 

rs bill 


llowever, 


show the schedule 


many companies 
this from the bull, simply 
that a 


obtained at 


schedule of 
the 


reterence 
hel ln 


ofnice 


com 
ishier's stub should show the 
the bill and the total amount 


the 
tf the billing and the total amount 
provision tor 
the meter readings and con 

Lh 


importance 


card should show 


lecloe?T 


due. [There also may be 
howing 
umptiwor information is of sec 
| however, as it is 
from the meter book 


ision should be made 


ailable 
proy 
ting or recording of partial 
It also desirable to 
mace for the determination 


may be 
i delinquent accounts 

wccomplished by listing 
previous unpaid bills and 


the amount ipplicable to « ich period 


Route Control Ledger 


tem of control is necessary fot 
ty of the customers accounts 
vccomplished by the use of a 
lor 


ute control ledger all general 


purposes, there should be a route con 
trol ledge for each meter book 
In other words, if a meter book con 
LOO ace there should be a 
for those 


control 


heet 
tain ounts 
control ledger sheet 
he ledger 
sheet should be designed to record, by 
the activities within the accounts 


route 
account route 
day 
for a period of one month 

The simplest type of form should 


Warer & Sewace Works, DecemMBER, 195 


for listing the bal 
ances ol unpaid accounts at the be 
month, the billings 
the cash col 


provide columns 
ginning of the 

made during the month 

lected during the month, allowances 
ind discounts given during the month, 
and the balances of unpaid accounts 
at the end of the month 
rate form would provide columns for 


\ more elabo 


listing such items as checks that may 
be returned, applying customer guar 
antee deposits towards the payment of 
bills, other 
that may arise 


and various transactions 


How the Forms Are Used 
Che 


system of 
rour 


mechanics of maintaining a 
accounting with 


records is quite 


customer 
these basi 
simple 

Lhe use of the 


as the name implies 


service record form, 
is self-explana 
should be 
horne in mind—an addressograph 
plate and meter reading sheet should 


tory. One thing, however 


be prepared as soon as possible after 
an application has been received for 
water service 

rhe first step in the billing proce 
dure is to address the customer's 
bill, cashier’s stub and ledger cards 
rhe addressograph plates should be 
in the same chronological order as the 
reading sheets, thereby elim 
inating the sorting of bills during the 


meter 


billing period 

After the meters have been read, 
the water consumption 1s computed 
and the amount of each bill is deter- 
mined from a billing chart. All of this 
information is entered in the meter 
book. It then is only necessary to copy 
the information from the meter book 
to the customer's bill and ledger card 
Immediately preceding the mailing of 
the bills, any unpaid amounts from 
the previous billing period should be 
transferred to the current bills and 
ledger cards 

Upon completion of the billing, 
three adding machine tapes should be 
run, The first is run on the amounts 
billed to determine the total billing; 
the second is run on the amounts due, 
which will include unpaid amounts 
from the previous billing period ; and 
the third is run on the consumption to 
determine the amount of water sold. 

lhe total amount of billing as de- 
termined by the first tape is recorded 
on the route control ledger in the col- 
umn provided. This amount, when 
added to the previous balance of un 
paid accounts as shown on the route 
control sheets, should agree with the 
total obtained on the second tape. 

\t this point in the billing procedure 
the ledger card section is detached 
from the customer’s bill and these 
cards are placed in a security file. One 
of the most common methods of filing 


WATER SYSTEMS 


is to separate the file drawer into two 
sections, using the front for 
the unpaid accounts and the back sec 

tion for the paid accounts. The one 
drawback to this type of filing is the 
trouble that can be caused if one card 


section 


becomes lost or misplaced 

Each group of ledger cards repre- 
senting the number of accounts in a 
meter book should be fastened togeth- 
er. This can be accomplished by hav- 
ing the printer pre-punch the ledger 
card section of the bill midway be- 
tween the top and the bottom of the 
card on the extreme left. The cards 
are then joined together with a com- 
mon metal paper fastener, purchas 
able at any stationery store 

In the posting operation for the pay- 
ment of customer accounts, it 1s neces 
sary that every payment be repre 
sented by a cashier's stub, At the end 
of each day’s activity the cash drawer 
should be balanced against the stubs, 
so that in the event of error the 
chances of finding the mistake are 
greater than if the cash drawer is bal- 
anced only once or twice a week 

Each day’s collection of cashier's 
stubs is sorted and placed in numeri- 
cal sequence, and route order. An add 
ing machine tape on the amount of 
these stubs should be run by account 
and route order. The total of the tape 
represents the collections for the day, 
and this amount should be deposited 
in the bank. The total amount collected 
in each route is posted to the route con- 
trol ledger sheet. The individual pay- 
ments are posted to the ledger card by 
stamping the card with the date of 
payment. 

Those ledger cards that are paid in 
full are then turned to a position di- 
rectly opposite the accounts that re 
main unpaid. By placing the paid 
cards in this position, one has a visual 
knowledge, at any time, of the num- 
ber of accounts with outstanding 
balances 

At least once a year there is gener 
ally a requirement to furnish a count 
of customers Chis 
plished by placing in the back of each 
meter book a fly sheet on which ts 
noted the number of accounts 
tained in the book, classified as to the 
residential, 
industrial, etc.) This can be 
kept up to date by adding each new 
account and deducting each account 
that has been turned off 

It is obvious that these are only a 
very few of the many and varied 
types of forms that can be and are 
being used in commercial accounting 
in water utilities. However, the four 
basic forms described herein are be- 
lieved to be completely adequate for 
the requirements of most small water 


can be accom 


con 


type of service (such as 


count 


systems. 











FSIWA Atlantic City Meeting 
Breaks All Attendance Records 


George W. Martin, new President; Gordon M. Fair named Honorary Member 
1956 meeting to be held in Los Angeles 


records in all cate 
wide 


A’ TENDANCI 

gories were shattered by 
margins as the Federation of Sewage 
and Industrial Wastes Associations 
held its 28th Annual Meeting at At 
lantic City, New Jersey, October 10 
13, 1955. Of the total registration of 
1,345 1,051 
rhe previous high total registrations 
had been 1,152 at New York in 1952 
1,103 at Cincinnati in 1954. The 
previous record men’s registration of 
943 had been set at the New York 
meeting in 1952, with second place 
occupied by the 898 men registered 
at Cincinnati in 1954 

The ladies 
new record of 294, topping the 209 
high previously set at the 1952 New 
York meeting and the second place 
205 1954 Cincinnati 


the men accounted for 


and 


registration also set a 


attending the 
meeting 

Besides the usual outstanding pro 
gram of technical papers in all phases 
of water sanitation, the meeting pro- 
vided opportunities for visits to sev- 
eral industrial waste treatment instal 
lations and inspection of the latest in 
developments in waste and water 
treatment equipment and materials as 
displayed by the 45 manufacturers 
represented by exhibits 


New Officers 
lhe officers elected to 


for the ensuing year are as follows 


President W. Martin, 
Chief Engineer and Superintendent, 
(,reen Bay { W 18.) Metropolitan sew 


new serve 


(George 


age District 
Vice-President: John \ 


Consulting Engineer, Portland, 


Cunning 
ham 
Oregon 

lreasurer: W.W 
uty Commussioner tor 
cago, Illinois 

Executive Editor: Ralph 
kk. Fuhrman, Washington, D. C 

Advisory Editor: F. W. Mohliman, 
Chief Chemist, Sanitary District of 
Chicago, Illinois 


DeBerard, Dep 
Water, Chi 


Secretar, 


Directors representing the Member 


\ssociations and assuming office at 


this meeting are as follows 


John A 


neer, Phoenix, 


Carollo, Consulting Engi 
Ariz. ( Arizona) 








FEDERATION OFFICERS—1955-56 


Outgoing President Incoming President 
D. B. Lee G. W. Martin 


_— 


- 
: 











FEDERATION STAFF 
Exec. Assistant 
D. P. Schiesswoh! 


Secretary 
Ralph E. Fuhrman 


Loren R. Heiple, Civil Engineering 


Department, University of Arkansas, 


( Arkansas ) 
Anderson, Commis 


Fayetteville, Ark 


Clarence S 


sioner of Works, Tisdale, Township, 


South Porcupine, Ont. (Canadian In 

stitute ) 
L. W 

( Dakota ) 
Grant S. Bell, Consulting Engineer 


Veigle, Dickinson, N. Dak 








Treasurer 
W. W. DeBerard 


Vice-President 
J}. W. Cunningham 
Lexington, Ky. ( Kentucky- Tenn. ) 

J. L. Love, Superintendent of 
Water Sewage, Lafayette, La 
( Louisiana ) 

x A 
lreatment 
( Michigan ) 

David R 
Sewage Works, Hastings, Nebr 
braska ) 

| * Hubbard, 
tary, State Stream 
mission, Raleigh, N.C 


and 


Chemist, 
Jac k son, 


Sewage 


Mich 


(,reene, 
Plant, 


Hill, Superintendent of 
(Ne 
Executive Secre 
Sanitation Com 
( North Caro 
lina ) 

Roy Fk 
neer, Newton Square, Pa 
vania ) 

E. D. Fry, Superintendent, Greater 
Greenville Sewer District Committee, 
(South Carolina) 


Weston, Consulting Engi 
( Pennsyl 


Greenville, S. C 
In addition, Ray E. Lawrence, Con 
sulting Engineer, Kansas City, Mo., 
was elected as Director-at-Large and 
r. T. Quigley, Wallace & Tiernan, 
Newark, N. ]|., was designated 
representing the 


new director 





N. J. SEWAGE AND INDUSTRIAL WASTES ASSN. OFFICERS 


Ist Vice-Pres. 
John Collom 


President 
John W. Hood 


Secy.-Treas. 
M. S. Kachorsky 


2nd Vice-Pres. 
Andrew Palmer 


Water & Sewace Works, Decemper. 1955 








FPSIWA ATLANTIC CITY MEETING 











AWARD WINNERS 


Eddy Medal 
G. A. Rohlich 


Hon. Member 
Gordon M. Fair 


ewage Works Manufac 


ociation 


Vater and 


ture? \ 


Award Winners 


\t the Annual Awards Banquet, 
lederation awards and honors were 


pre ented as follows 


The Charles Alvin Emerson Medal 
to Merle Starr Nichols, Chief Chem 
ist, State Laboratory of Hygiene, 
Madison, Wis., for meritorious serv 
ice to the Federation and the profes 
pti 
lhe Harrison Prescott Eddy Medal 
to William L. Lea, Gerard A. Roh 
lich William |. Katz, all of the 
Laboratories of Hydraulic and Sani 
tary Engineering, University of Wis 


and 


consin, for an outstanding contribu 
research as represented by 
paper on “Removal of Phos- 
Treated Sewage,”’ pub 
Federation journal for 


tion in 
the 
phate 
lished in the 
March 1954 

lhe George Bradley Gascoigne 
Medal to Abraham H. Chasick, Sani 
tary Engineer, Department of Public 
Work New York City, for an out 
tanding contribution in plant opera 


trom 


tion as represented by his paper on 
Activated Aeration at the Wards, 
Island Treatment Plant,” 
published in the Federation journal 
for September 1954 

lhe Industrial Wastes Medal to 
Kenneth S. Watson, Consultant on 
Water Management and Waste Con 
trol, General Electric Company, Sche 


Sewage 





ind. Wastes Medal 
K. S. Watson 


Gascoigne Medal 
A. H. Chasick 


nectady, N. Y., for an outstanding 
contribution in industrial wastes con- 
trol as represented by his paper on 
“Treatment of Complex Metal-Fin- 
ishing Wastes,”’ published in the Fed- 
eration journal for February 1954. 

Honorary Membership was pre- 
sented to Gordon Maskew Fair, Pro- 
fessor of Sanitary Engineering and 
Dean of the Graduate School of En- 
gineering, Harvard University, for 
his outstanding record as a teacher of 
sanitary engineers and his 
many professional contributions to 
the field of stream sanitation 

The Past-President’s Award was 
presented to Louis J. Fontenelli, Su- 
pervising Engineer, Rahway Valley 
Joint Meeting, Garwood, N. J., in 
recognition of his period of service 
to the Federation during 1953-1954. 

The Arthur Sidney Bedell Awards, 
presented by the Federation to asso- 
recognition of 


leading 


ciation nominees in 
their service to their own associations, 
were announced as follows 


Davis ( North Carolina ) 
French ( Arkansas ) 

F. T. Hambleton (Inst. Sew. Pur.) 
r. R. Haseltine ( Pennsylvania ) 

L.. Holtkamp ( lowa) 

W. T. Linton (South Carolina ) 

|. L. Love ( Louisiana ) 

l. |. Powers ( Michigan) 

|. Stapf ( Dakota ) 

D. Regan (Ky.-Tenn. ) 

|. Schroepfer (Central States) 
Schwob ( Federal ) 


P. D 
C.H 


COMMITTEE CHAIRMAN 


Local Arrangements 
Sol Seid 


Convention Mgmt. 
7 Quigley 
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Program 
Rolf Eliassen 


J. H. Sorrels (Texas) 
R. C. Sweeney (New York) 
H. van der Vliet ( New Jersey ) 


N. Westberg (Sweden) 


Technical Sessions 

Nine action-crammed technical ses- 
sions were held during the four-day 
meeting, including two concurrent 
forum sessions on plant operation and 
industrial wastes 

One entire session was devoted to 
a Research Forum under the leader- 
ship of Dr. G. E. Symons. This latter 
included papers on “Biological Sani- 
tary Science,” University of Florida; 
“Oxidation of Aromatic Compounds 
by Activated Sludge,” by J 
McKinney, Assistant Professor, De- 
partment of Civil and Sanitary Engi- 
neering, Massachusetts Institute of 
Technology; and ‘‘Fundamental 
Study of Activated Sludge Bulking,” 
by H. Heukelekian and Eugene Weis- 
berg, respectively Professor of Sani- 
tary Engineering and Research As- 
sistant, Rutgers University. 

The plant operation and industrial 
wastes forums are reviewed briefly 
herein. Other important papers will 
be summarized in this and succeeding 


Ross E. 


Issues. 


Plant Inspections 


With Atlantic City’s privately 
owned sewage treatment plant in the 
midst of a construction program, no 
inspection of this facility was sched- 
uled. Many of those attending the 
meeting took advantage of guided 
tours offered to visit the wastes treat- 
ment facilities at two industrial in- 
stallations 

One of these 
Farms, Bridgeton, N. J 
food processing wastes are sprayed 
on the cultivated land and in forested 
areas after pretreatment to remove the 
gross solids. High-intensity spray ir- 
rigation not only is used to dispose of 
the waste waters, but also to reclaim 
much of their value in the form of 
increased crop production from the 
added moisture and the fertilizer 
value of the organic load 

The other inspection trip was made 
to Ciba States Limited, at Toms 
River, New Jersey, where organic and 
inorganic chemical are par- 
tially neutralized by mixing in a pri- 
mary lagoon, equalized in a large sec- 
ondary lagoon, then completely 
neutralized by automatic lime feed 
with pH control. The quick mixers 
discharge to a large settling lagoon, 
which overflows to still another sup- 
plied with air jets set on 25-ft centers. 
The effluent is finally chlorinated be- 
fore discharge to the Toms River. 


was at Seabrook 
, where frozen 


wastes 





Social Events 


Highlights of the social program 
were the Hallowe'en Country Night, 
a planned program of games and 
square dancing featuring country cos- 
tumes and informality; the Federa- 
tion Luncheon, and the Federation 
Awards Dinner. 

At the Federation Luncheon W. H. 
Wisely, former Executive Secretary 
of the Federation and now Executive 
Secretary of the American Society of 
Civil Engineers, spoke on “The Fed 
eration as an International Force.”’ 
His observations were based on per 
sonal experiences in this regard dur 
ing his 1954 visit to the European 
member associations as the Federa 
tion’s representative lo conclude his 
talk he showed numerous slides taken 
at treatment plants and other points 
of interest during the trip 

Che ladies also engaged in an en 
joyable entertainment program. A 
Hospitality Hour provided through 
the generosity of the host New Jersey 
Sewage and Industrial Wastes 
excellent “ice 
the Hallowe’en 


\sso- 
ciation served as an 
breaker” preceding 
Country Night 

Other ladies’ 
display, movie and fashion show on 
“Man-Made Fibres,” presented by the 
a visit to the well- 


functions included a 


Dupont Company ; 
known Lenox china manufacturing 
facilities; luncheon at the Marine 
Grill of Hackney’s, world-famous sea 
food restaurant; and participation in 
the Awards Dinner and the 


following 


dance 


Operators’ Forum 


he 


sided over by 


Operators’ Forum was 
Arthur H. Niles, 
missioner of Sewage Treatment, To 
ledo, Ohio. Among the problems 
discussed were those of staff organiza 


pre 
Com 


tion, staff training, digester scum for 


mation and odor control 


Organization and Training 


In larger plants, in particular, man 
agement is faced with the problems of 
organization. Not only must decisions 
be made as to how many jobs are to 
be included in the staff make-up, but 
also as to how 
delegated and the make-up of the 
supervision “chain of command.” In 
discussing these matters, George 5S 
Long, Chief Chemist, Sewage Treat 
ment Plant, Akron, Ohio, pointed out 
the differences between “vertical” 
and “horizontal” supervision, and the 
differences between “time” (shift) 
supervision and “space” (departmen- 
tal) supervision. It was also pointed 
out that several large plants employ 
“diagonal” supervision, or a combi- 


supervision is to be 
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FORUM LEADERS 


Operators 
A. H. Niles 


nation of vertical and horizontal, to 
achieve more satisfactory results 

Training of chemists in the labora 
tory was mentioned by Ralph A 
Hoot, Superintendent of Sewage Dis 
posal Plants, Philadelphia, Pa., as 
being one of his worst problems. As 
an attempt at relieving this particular 
bottleneck he had compiled a “Hand 
hook of Qualitative Chemistry” to be 
used as a text in such training in the 
Philadelphia plants, where salary 
levels were such as to be unattractive 
to those possessing originally the pro 
fessional] qualifications demanded. He 
also outlined a program he proposes 
to use for continuing shift supervisor 
training, intending that these trainees 
will pass along to those under them 
the know-how gained by experience 
and in-service training 

Staff organization in the five At 
lanta, Ga., plants was briefly outlined 
by Van Porter Enloe, Superintendent 
of that city’s Clayton Sewage Treat 
ment Plant. Under the rotation sys 
tem practiced there, the operators of 
the various shifts are brought under 
the direct personal supervision of the 
superintendent, the chemist, and other 


key personnel for at least one ex 


wosw 
MEFRS. ASSN. 
Outgoing President 
Harvey S. Howe 
Incoming President 
]. A. Frank 
Vice-President 
H. E. Schlenz 











Treasurer 
Hubert F. O’Brien 


Manager 
John Stewart 


Secretary 
Dorothy E. Dimmers 


Indus. Wastes 
}. M. Brown 


Research 
G. E. Symons 


tended period each year. This offers 
an excellent opportunity for further 
training and assessment of the indi 


vidual’s abilities 


Scum Formation 

In opening the discussion on di 
gester scum problems, Uhl T. Mann, 
Superintendent, Ley Creek Sewage 
Treatment Plant, Syracuse, N. \ 
pointed out that the four to eight feet 
of heavy scum in the plant’s digesters 
was not pumpable, reduced the diges 
tive capacity of the units, plugged 
sludge lines, and otherwise increased 
plant capital and operating costs 
After trying gentle mixing by recir 
culation and violent mixing by me 
chanical or gas dispersion, the source 
of the scum was finally eliminated by 
installing an incinerator $14, 
000) to burn screenings tank 
skimmings. Mineral oils inhibit diges 
tion ; by eliminating them, scum build 
up is considerably reduced, The value 
of the extra gas they produce ts much 
lower than the value necessary to 
justify the continued high operating 
cost of their inclusion in the digesters 

At Cleveland, Superintendent John 
reported a long-time scum 


(cost 


and 


sarrett 


| 
& 


# a . 
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Pollution Control 
Robert § 


Westchester County 


Shaw G. E. Griffin 


nuild up Of one toot per month, not 

that digesters had to be routinely 

an annual cycle. He noted, 

that gas recirculation under 

dissi 

Chis 

being followed up by a program of 

at the industrial 
istes contributors to the plant 


‘earth system had entirely 


d the scum in a short period 


ucation aimed 

\t the treatment plant of the Ew 
ing-lLawrence (N. |.) Author 
it uperintendent W. H. Higgins 

{ addition of 2,000 cu ft 
tf sludg \ddition of 
0 Ib of alum to the raw sludge, plus 
uldition of lime to keep the digestet 
pi uy thickness of the 
cur blanket feet 


Se we#’ 


reported daaly 


e to the dige sters 


reduced the 
trom & 
Problems 
thick 

sludge 


to only 2 


leet arising trom exces 


sludge were solved by 
from the digester 
ry two days. Increased gas pro 

during the six 


luction was noted 
nonth trial period 

DD. B 
last Side Sewage Disposal Plant, To 


Kissinger, Superintendent, 


ka, Kan opined that practically 
including feathers and hair, 
the nu 

In his 


inv waste 
could be handled cheaper at 


nicipal plant than by industry 
expDeTiIcncet 
in reducing 


violent mixing is effective 


volatile solids considet 
Larson, Chemist, Springfield 

Lystrict, descr ibed 
‘stuck” digester where 


had 


“dry 


1] anitary 
onditions m a 
mixed with solids 
3 feet thick and 


mineral onl 
formed a scum 


enough to walk on ~ 


Server Maint. 
A. A. Appel 


Federal Legis. 
Mark D. Hollis 
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Bufttalo Sludge Sludge Transport 
Chas. R. Veizy john |. Wirts 


According to Joseph Bb. Hanlon, 
Superintendent of Boston's Nut Is 
land Sewage Treatment Plant, of the 
400 tons of grease the 
plant each month only 100 tons—the 
non-digestible portion trou 
ble. Not only did this cause a 12- to 
14-foot build-up in the sec 
ondary digesters, but the scum also 
so heavy that it shifted the 
This tank is scheduled 


received in 
CAUSES 
scum 


became 
cover on one 
for cleaning, using the main building 
ventilating fans to reduce gas hazards 
when it is opened 

Some 2 tons of Calgon (sodium 
he xametaphosphate ) has been used to 
“liquify” heavy sludge at this plant 
© it would flow freely. It also 
has been used on grease skimmings 
for the purpose rhis 


pointed out as corroborating the ex 


more 
was 


same 


perience of Superintendent J. | 
Meers at the Bloom Township (Ill. ) 


plant, where Calgon was used to 


liquefy” the unpumpable accumula 
tion of silt and digested sludge in a 
digester being cleaned.* 

John W. Hood, Superintendent of 
the Ridgewood (N. | 
ment Plant, pointed out that sewage 
with high salinity usually presented 
no scum problems did 


\lso, 


chemical coagulation (alum) is used 


) Sewage Treat 


but present 


corrosion proble ms where 
there usually are no scum problems, 
although when coagulant use is dis 


*See Sewage and Industrial Wastes, 26 


10. 1303 (Oct. 1954) 
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Paper Wastes Petrochem. Wastes 
Harry W. Gehm E. B. Showell 











Sediment 
R. D. Hoak 


Wilmington Sewers 
Roy H. Ritter 


continued these same plants often 
have scum problems. The bacteria in 
digestion tanks need sulfur in small 
quantities 

E. J. Beatty, Engineer-Manager of 
the Urbana-Champaign (Ill.) Sani 
tary District, pointed out that such 
scum reduction measures as gas recir 
culation could present new problems 
by simply transferring the scum ac 
cumulation from the primary to the 
secondary digester. In this 
tion, it noted that 
operation procedures decreased gas 
production in the primary 
giving corresponding gas production 
increases in the secondary digester 

L. S: Kraus, Chemist of the Greater 
Peoria (Ill.) Sanitary District, re 
ported that addition of alum to com 
bined waste activated sludge and fresh 
solids resulted in less scum in the pri 
mary digesters. Under condi 
tions scum was entirely eliminated in 
the primary digesters by making all 
withdrawals at the scum layer, but 
scum then built up in the secondary 


connec 


also was such 


digester, 


these 


digester 


Odor Control 

lo open the 
control problems, Mr 
the principal factors 
briefly mentioned some of the aspects 
In the category of 


discussion on odor 
Hood outlined 
involved and 
involved in each 
plant operation, he pointed out that 
odor problems may arise because of 
carrying high sludge inventories in 
the clarifiers, from partial digestion 
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in unaerated sumps and pump wells, 
from higher sewage temperatures and 
from hydrogen sulfide release due to 
high solids accumulation in trickling 
filters. Other difficulties arise from 
psychological factors due to termin 
ology and general ignorance of the 
public 

Many odor problems have their 
origin in sewage stagnation in collec- 
tion and pumping station 
wells. The solution is to keep the flow 
time as short as possible and to keep 
the critical points as clean as possible 


systems 


In addition, the location of many sew 
age treatment plants puts them on the 
defensive as regards odor nuisances, 
even though many times the nuisance 
originates elsewhere 

Odor problems have both practical 
and technical aspects, with the latter 
being unavoidable. In this connection, 
prevention is much better than pallia- 
tive measures, and only a fundamental 
approach can prove effective and eco 


nomical. Moreover, once an odor pre 
vention and control program is estab 
lished it must be assiduously main 
tained to be effective 

Discussion of this topic brought up 
preventive suggestions as to plant 
“housekeeping,” thorough 
tion of odor nuisance complaints and 
publicizing of erroneous reports, plant 
grounds beautification and their use 
by the public, and masking of odors 
One conferee pointed out that the 
problems 


investiga 


solution of ait 
could involve tremendous expendi 
tures, even to the point where the 
“cost of removing a pound of BOD 


pollution 


may become insignificant by compari 
son with the cost of removing odor 
traces.” This same discussor reported 
that full publicity on the availability 
of a special telephone to handle only 
complaints apparently had not in 
creased the public’s awareness of odor 
problems 

Other suggestions were offered in 





the form of odor masking through the 
use of commercially available chemi- 
cals or proprietary products; use of 
creosote on grit piles ; chlorination in 
the upper reaches of long sewers, pat 
climates; and 


ticularly in warm 


forced ventilation of sewers, includ- 
ing air inclusion in force mains 

One discussor pointed out that quite 
a tew odor problems could be traced 
to starting plants into full operation 
before they were ready to handle the 
full sludge volume. Such conditions 
arise out of pressures to start a plant 


load 


a load alt eady 


to handle a seasonal (such as 


from a cannery) or 
existing in a community under orders 
to cease pollutional discharges. There 
also are problems of odor nuisance 
arising later on of operational prob 
lems originating from new 


plants in unfavorable (cold) weather, 


W&SW 


starting 





F. Woodbury Jones is Dead 


Frank Woodbury Jones, consulting 
sanitary engineer and partner in the 
firm of Havens & Emerson of Cleve 
land, Ohio, died at his Cleveland home 
on November 17, 1955, the victim of 
a stroke. He was 69 years old 

lones, a chemist 
and sewage plant operator, had been 
connected with the firm of Havens 
& Emerson and its predecessor firm, 


veteran Sanitary 


Geo. B (sascoigne & Associates since 
1923 

Born June 9, 1886, in Mahone Bay, 
Nova Scotia, Jones graduated from 
Worcester Polytechnic Institute with 
the degree of Bachelor of Science in 
Chemistry. His first job was that of 
assistant chemist at the Worcester, 
Mass., sewage treatment plant. From 
1912 to 1918 he was chemist in charge 
of the Fitchburg, Mass., 


ment plant 


sewage treat 


For the next year he was assistant 


engineer with the New York State 


Department of Health. in 1919 he 
became chemist in charge of the new 
Westerly Sewage Treatment Plant of 
Cleveland, Ohio, where he met and 
later (1923) joined the engineering 

















firm of George B. Gascoigne & Asso 
ciates as sanitary chemist. Upon the 
death of Mr. Gascoigne the firm's 
name was changed to Havens & Emer 
son. Jones became a partner in the 
latter firm in 1940. From 1943 to 


1948 he took a leave of absence to 
serve the U. S. Public Health Service 
as a major during World War I! 

Jones was a past-chairman (1952) 
of the Sanitary Engineering Division 
of the American Society of Civil En- 
gineers. In 1952 he was recipient of 
the Charles Alvin Medal, 
of the Federation of Sewage and In- 
dustrial Wastes Associations, “for 
outstanding service in the sewage 
works field.” In the Federation, 
Jones in 1941 organized the (Quarter 
Century Sewage Plant Operators’ 
Club, which he served as registrar and 
president until 1954 

In addition to his membership in 
ASCE and FSIWA, was a 
member of the American Water 
Works Association, the New England 
Water Works Association, the Amer- 
ican Chemical Society, and the Na- 
tional Society of Professional Engi- 
neers. He was a Mason of high 
station, a Rotarian, and a member of 
the Cleveland City Club. 


I merson 


Jones 
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Conservation Potential 
of Sewage Sludge 


A s*RICULTURISTS, farmers and 


gardeners continually seek meth- 
ods of increasing yields from over- 
worked lo produce a fertile 
year after year, even after crop 
rotation, is difficult 
Che difficulty is partly overcome by 
addition of one of several fertilizers, 
and otherwise. Sewage 
sludge has been used with varying 
of success as a fertilizer, its 


soils 


soil 


cormirner;r: ial 


degree 3 
effect being dependent on climate and 
type of soil, as well as the type of 
cultivation 

For comparison of fertilizer values, 


crop under 


sludges may be divided into four gen 


eral classe as tollows 


1. Settled sludge (raw) 


Digested sludge (primary ) 
3. Activated sludge 
} \ctivated sludge ( digested ) 


Hlowe 
are not always reported to include 
thes« 


er, results of sludge analysis 
broad classifications 


Fertilizing Ingredients 
In Various Materials 


Content of fertilizing ingredients 


in manures and sludges vary widely, 


as lable | 


ported are ranges, but 


The values re 
an average of 
give 


incicates 


the range would not necessarily 
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an accurate value to be expected from 
like material in every instance. Heat 
dried activated sludge is much richer 
in nitrogen than other materials, ex 
cept blood, fish s« rap, and cottonseed 
meal 

In addition to nitrogen, phosphor- 
ous, and potash, sludge often contains 
varying amounts of lime and humus 
that are valuable as soil conditioners. 

On the whole, sludges compare fa- 
vorably with commercially pulverized 
manures in nitrogenous content 


Rate of Application 


Van Kleek? makes the following 
suggestions for application of sludge 
lor various crops 

1. Orchards: 10 tons of wet sludge 
cake per acre (11 cubic yards per 
acre ) 


? 


2. Grass: 10 to 20 cubic yards per 





TABLE 1° 


Fertilizing Ingredients in Sludge, Various 
Manures and Organic Nitrogenous Materials 





Nitrogen 


Material os N 


Percent on Dry Basis 


Phosphoric 


Acid Potash 








Digested settled sludge 
Settled 


0.8- 3.5 
1.2- 4.9 
2.0- 4.8 
4.0- 7.0 


sludge” 

Digested activated sludge 

Heat dried activated sludge 

Commercial pulverized: 
Sheep manure - 2.5 
Cattle 
Poultry manure 

Blood 


Fish scrap 


manure » 2 1 


Cottonseed meal 





~ # From Reference | 
» Milwaukee, Wis., Sewage Works 


1.7- 2.5 


1.0- 
1.0 
2.5- 3.7 
7-16 
0.5-14 
2- 3 
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acre (0.6 to 1.5 cubic feet per 100 
square feet of soil). 

3. Flowers and vegetables: 20 to 
60 cubic yards per acre (1.25 to 3.75 
cubic feet per 100 square feet of soil). 


An excess of sludge will rarely do 
harm, except in the outright mechani- 
cal smothering of growing plants. 


Effect of Population 


Population has a bearing on the 
capabilities and limitations of this 
method of sludge use. Several large 
cities (Baltimore, Md., Milwaukee, 
Wis., Toledo, Ohio) producing con- 
siderable quantities of sludge are 
marketing it with varying degrees of 
success. In many populated centers 
the haul distance (10 to 15 miles) has 
made the use of sludge on a large 
scale uneconomical to local farmers 

Some smaller cities (Wéinston- 
Salem, N. C., Wisconsin Rapids, 
Wis.) sell the product right off the 
drying beds for local use. Operating 
personnel often find it more conveni- 
ent in small communities (Aurora, 
Ill., Lansing, Mich., and Liberty, N. 
Y.) to give the sludge to anyone who 
will remove it. 

In many instances dried sludge is 
ground, bagged and offered for sale 
as lawn dressing. This kind of opera- 
tion may be feasible, but in the case 
of the very small community it prob- 
ably does not warrant installation of 
elaborate drying and handling equip- 
ment. 

Liquid sludge has been used in 
England, Germany, and the United 
States as fertilizer. However, its di- 
rect application has difficulties. Han- 
dling sludge requires considerable 
tankage for transportation unless the 
area to be fertilized is adjacent to the 
plant. There is the possibiiity of 
disease-producing organisms. 





CONSERVATION POTENTIAL OF SEWAGE SLUDGE 


In order for sludge to be used most 
conveniently and safely the moisture 
content should be reduced. Sand bed 
drying is the method most used. How 
ever, difficulties arise in some climates 
when this method is practiced. Warm 
humid areas would not be the place 
to attempt sand bed drying if speed 
ot dewatering were essential. Enclosed 
drying beds have been successfully 
used in most climates 

Dewatering is accomplished also by 
(in England) and vacuum 
filtration (mainly in the United 
States). Centrifuging has been tried 
in Europe, but has been found to be 


pressing 


very costly 

After dewatering, the sludge cake 
is dry enough to be handled easily 
like manure or moist soil. If the local 
demand is sufficient it may be 
as is or it may be ground and put into 
bags for marketing. Large plants 
( Baltimore, Md., San Diego, Calif.) 
producing sufficient quantities may 
contract for the sale of all sludge in 
bulk to fertilizer manufacturers as a 
filler. Other plants (notably Blue 
Plains, Washington, D. C.) distribute 
the dried sludge to penal institutions 
a fertilizer or land fill. 


sold 


for use as 


Cost of Treatment— 
Income from Sale 


\ survey of several plants in the 
United States which are now process- 
ing sludge for several reasons, sale 
as fertilizer being one, shows a range 
of treatment from $5.14 to 
$37.53 per ton. Varying returns were 
gained from marketing the sludge. 

lable 2 shows the comparative 
sludge processing in six 
American cities; Table 3 gives the 
selling prices in four where 
sludge is sold for fertilizer. Sludge 
from Washington, D. C., goes either 
to a Federal penal institution at Lor- 
ton, Va., is sold to a local party (only 
about 500 tons per year), or is given 
to the District of Columbia Depart- 
ment of Recreation for lawn dressing 


costs 


costs of 


cities 





TABLE 2 
Cost of Sludge Processing 1953* by Vacuum Filtration 





Unit Cost 


per Ton, 
City $ 


Revenue Net Processing 
per Ton, Cost per Ton, 


$ $ 





19.97 
11.44 
37.53 
11.16 
12.07 

5.14 


Duluth, Minn 
Buffalo, N. Y 
Milwaukee, Wis 
Washington, D. C 
San Diego, Calif 
Toledo, Ohiot 


4.80 15.17 
11.44 
3.89 
11.165 
6.05 
9.014 


3 3 64 


6 65 
14.19 





* Depreciation and fixed charges not included 


» Includes a railroad shipping charge to Lorton, Va 


952 
4 Profit 


($2.00) 





For all practical intents and purposes, 
no revenue is realized from this dis- 
tribution. 


Productive Land Area 
Of the United States 


It is axiomatic to that the 
world’s needs can be met only by the 
world’s resources. To be self-suffici- 
ent, and to help those countries less 
fortunate, the axiom must hold true 
for any one nation. However, with 
today’s mass transport facilities, self- 
sufficiency is not as necessary as once 
was the case. Nevertheless, to be on 
the credit side of the ledger, a coun 
try’s developed must be 
greater than its needs 

Although natural resources often 
are thought of in terms of minerals, 
timber, and water development po 
tential, it would be foolhardy to over- 
look agriculture as one of the most 
important and potent credits that any 
nation or people can have. Any and 
all methods or practices whereby the 
resources may conserved, in- 
creased, or replenished should be wel- 
comed, encouraged, and heartily en- 
dorsed by all farseeing peoples. 

This section concerns the land of 
the United States, its into 


Say 


resources 


be 


divisions 


ultimate use classifications, the deple- 
tion of nutrients from the land, and 
the potential addition of sludge con- 
stituents to the soil in order to replace 
a portion of the depleted nutrients 
Generally speaking, this country is 
divided into the land categories given 
in Table 4.4 

To bring to attention more fully 
what small acreage per capita feeds 
the large population of the United 
States, as well as a portion of the 
free world, it is pointed out that in 
1950, with a population of 150,700, 
000, of the 455,000,000 total acres of 
arable land in the United States, 375, 
000,000 were planted in crops*. In 
addition, there were 661,000,000 acres 
in permanent meadows and pastures. 
This means that the total acreage in 
the United States amounted to only 
12.7 acres per capita, of which only 
2.5 acres were in crops and 4.4 acres 
in pasture, 

It is obvious from these figures 
that about one-fifth of the American 
soil is required to produce crops and 
more than one-third of the land is 
needed to furnish us with sufficient 
meat. Hence, about 54 percent of the 
land area of the United States is de- 
agricultural ‘“‘re- 


voted to raising 





TABLE 3 


Selling Prices of Vacuum Filtered Sludge 


1949 - 1953 





1951 


$/Ton 


1952 1953 


Tons 


Sold $/Ton $/Ton 





Duluth 
Toledo 
San Diego 
Milwaukee 


20.00 
12.25 
5.00 


29.23 


20.00 
13.95 


20.00 
14.15 

4.95 
30.36 


47.35 
931.78 
2.328 


71.218 33.64 





* Thousand tons 
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TABLE 4 


Land Classification in United States of America, 1949 





Classification 
Total area 


Land area, exciud 


Arable land, incluc 


Permanent meadows 


Fore 
Land 


Built-or 


tand we 
unused but 


area‘ 


including rivers and inland lakes 


dlands 


and wasteland 


Area, 


Million Acres 


0 oO 
oO w 


ing rivers and inland lakes 


+ 


ling fallow and orchards 


and pastures for grazing 


aa 
s—-NOA S 


potentially productive 


ouvwvur Wu S&S 








TABLE 5 
Sludge Production for Some U. S. Cities, 1953 





Location 


Annapolis, Md 
Aurora, til 
Buffalo, N. Y 
Dearborn, Mich 
Hartford. Conn 
Mich 
Wis 
Paul, M 
Calif 


Lansing 
Milwaukee 
Minn. -St 
San Diego 
San Francisco, 
Springfield, Mass 
Toledo, Ohio 
Washington, D 
Winston-Salem 
Worcester, Mass.‘ 
Total 

Average 

Average, without 

Milwaukee 


* Richmond-Sunset plant 


Has sludge 


Calif.* 


N. C 


1952 - 1953 
Sewered 


Annual Sludge 
Production 


lb/Cap Ultimate Use 


Population 





18.0 
93.5 
24.6 
38.5 
25.3 
104.5 
169.0 
1h Pe 
11.6 
31.7 
21.8 


28,000 Lawn fertilizer 
60 


600 


2,800 
7,369 
1,813 
3,010 
4,497 
000 68,813 
0290 32,529 
000 2,327 
3,005 
1,750 
920» 
6,536 
1,116 
3,315 
140,042 


Fertilizer 
Landfill 
Landfill 
Landfill 
Fertilizer 


Oo 
Oo 
94,000 
238 
86, 
815 
907 
400 
190,000 
160,000 
320,000 
040,000 
92,000 
190,000 


O00 
000 
Fertilizer 
inn Fertilizer 
Fertilizer 


Fertilizer 


12.5 
23.8 
34.9 


Fertilizer 
Fertilizer 
Landfill 


,*) 
>, 222,000 





* Amount actually sold 


irying beds; other plants employ vacuum filtration for dewatering 


Lagooned (fertilizer?) 
Landfill and fertilizer 








TABLE 6 
Constituents" of Vacuum Filtered Sludge, 1953 





Determination 


Ash 
Volatile 
Nitrogen 


Total phy 


N 
sphoric 
as P.O 
as K,O 


4s 


acid 
Potash 


Grease 


Average 
b 
Renge Without 


Milwaukee 


Including 


Minimum Maximum Milwaukee 





51.3 
48.7 
3.19 


49.0 
51.0 
3.49 


70.04 
74.4 
6.34 


5 
25.6% 


40) Oa 


2 2.26 
0 0.28 
| 


1 12.2 





* Reported as percent on dry basis 


Aurora 
Richm 
Mass 


* Includes 
Wis 
and Worcester 


waukee 


* Milwaukee 


* Hartford 


iW Mich.; Duluth, Minn.; Hartford, Conn 
ond-Sunset plant Calif.; San Diego, Calif 
Combined approximate sewered population, 4,) 13,000 


* San Diego 


Buffalo, N. Y Dearborn, 
San Francisco 


* Buffalo 


Mil- 


Washington, D. C., 
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for both domestic and for- 
eign consumption 

The tremendous drain of nutrient 
matter by crops and grasslands from 
the soil, and the insignificant return 
of leafy or stalk materials from these 
plants to the earth from which they 
originated, indicates that a serious 
withdrawal of chemicals from the 
earth is constantly occurring. How- 
ever, the gap between losses and the 
natural return of nutrients some- 
what narrowed by the addition of 
fertilizers to the soil, both commercial 
and in the form of sewage sludge 


sources” 


18 


Production of Sludge in the U. S. 


According to the most recent in- 
formation, approximately 92,000,000 
American people contribute sanitary 
sewage to sewers. Of this number 
some 62 percent, or 57,000,000 per- 
sons, dispose of their domestic waste 
in systems that will eventually reach 
sewage treatment plants of one de 
scription or another®. A recent survey 
of some of the more modern sewage 
treatment facilities in the United 
States show that not all sludge, which 
is an end-product of treatment, is re- 
turned to nature as a fertilizer. Like- 
wise, many of the smaller plants, not 
included in Table 5, do not produce 
sufficient quantities or quality of 
sludge for beneficial use on crops 
rhe table gives most of the major 
cities in the United States that are 
using or processing their sludge for 
fertilizer. 

If the foregoing represents a fair 
picture of American sludge produc 
tion, it can be assumed that the aver- 
age annual sludge production through- 
out the entire United States is 33.3 
pounds per capita. Since sewage treat 
ment construction is “popular” in the 
United States today, it also can be 
estimated that there are now 60,000, 
000 persons (as compared with 57,- 
000,000 in 1951) contributing sewage 
to treatment plants. 

With these assumptions, one could 
expect to have available approximate- 
ly 1,000,000 tons of dry sludge an 
nually. Should all of the sludge find 
its ultimate use fertilizer, and 
should the average constituent ferti- 
lizer value of sludge be similar to that 
found in Table 6, the nutrient constit- 
uents of the sludge would be avail- 
able as follows 


as 


Million 
/ Ons 
0.032 
0.023 
0.003 


Nutrient 
Nitrogen 
Phosphate 
Potash (K,O) 


(N) 
(Pet de) 


Estimate of Nutrient Gap 
In 1952, a Yale University study® 


estimated the nutrient balance for 
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American farmland for the 1949 crop 
year to be as shown in Table 7. Losses 
include those from harvested crops 
and grazing lands, as well as from 
leaching and erosion. Additions were 
composed of nutrients returned to the 
soil by commercial fertilizers, animal 
manures, rainfall and nitrogen fixa- 
tion 

Since an obvious gap in the nutrient 
balance exists, what effect would 
sludge have on reducing the defici- 
ency? If the 1,000,000 tons of dry 
sludge expected annually from all 
United States sewage treatment plants 
were spread uniformly over the entire 
\merican cropland it would amount 
to an addition of approximately 5.3 
pounds of sludge per acre. This is 
less than the 20 to 60 
cubic yards per acre that Van Kleek? 
suggests to help vegetable and flower 
Furthermore, if all the sludge 
were uniformly distributed over the 
pasture land to improve grass growth, 
the unit rate of application would be 
about 3.0 lb. of sludge per acre, which 
much less than the 10 to 20 
per acre suggested by Van 


consicde rably 


growth 


also is 
cu. yd 
Kleek 

In short, and on an over-all conti 
annual 


scale, the estimated 


production would add about 


nental 
sludge 
1 /250 of the nitrogen, 1/9 of the phos- 
phates, 1/9000 of the potash of the 
chemical nutrient deficiencies estimat 
ed for 1949. The application of all 
sewage sludge produced in the United 
States in 1949 or 1950 probably could 
have increased agricultural production 
something less than 0.5 percent 


Conclusion 


\lthough the yield to be expected 
from sludge use is small, no single 
method or application of increasing 
our agricultural potential should be 
overlooked or dismissed 

Therefore, addition of 
treated sludge to plots of ground used 
in the production of crops, grazing 
feeds or orchards products should be 
practiced, where economical, although 
the return may be small and sludge 
never can be expected to equal or 
even approach commercial fertilizers 


“safe” or 


as soil conditioners 
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TABLE 7 


Nutricat Balance on American Farmland for 1949 Crop Year 





Nutrient 


Million Tons 


Additions Net Loss 





Nitrogen, as N 
Phosphate, as P,O. 
Potash, as K,O 


12.2 7.9 
2.6 0.2 


5.4 28.0 





Portions of this paper were sub- 
mitted to the Department of Sanitary 
Engineering and Water 
Johns Hopkins University, as part of 
“A Study of Sludge Disposal” in a 
seminar on design of sanitary eng! 
neering works in which both authors 
participated as graduate students 
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Report Tells Ways to Select Good Supervisors 


\ good supervisor plays an impor 
tant role in a successful organization. 
And, increasing attention is being 
given to the testing methods used to 
select the best possible man for the 
job. 

“Selecting Supervisors for the Pub 
lic Service,” recently published by 
the Civil Service Assembly, explains 
and evaluates of the current 
testing methods used to select super 
visory personnel in the public service 
The report contains three sections 
“New Concepts in Supervision,” by 
John Pfiffner, “Use of Written Tests 
in Selecting Supervisors,” by Joseph 
W. Hawthorne, and “Use of Group 
Interview in Selecting Supervisors,” 
by Harold Fields. All three authors 
have wide experience in the public 
personnel field, 

The first section deals with the 
qualities necessary in a good super 
visor, noting that he should know 
enough about human relations to be 
able to develop teamwork among em- 
ployees, be a good organizer and 
planner, be firm in maintaining dis 
cipline and urging productivity, and 
be competent in the work done by his 
subordinates. 

In general, the report maintains 
that written .tests are an effective 
means of selecting candidates for 
supervisory training and to test for 
special supervisory jobs. But the ap 
plication blank should also be con- 


some 


sidered as a part of the written test 
procedure, It should be based on a 
thorough job analysis and specifically 
designed to fit the situation 

The written test itself should test 
for general intelligence couched in 
terms of the job, the ability to read 
and to interpret charts, graphs, and 
reports required by the job, a smatter- 
ing of fringe material relating to the 
job, knowledge of job specifics geared 
to the level of the job, and a work 
sample test to determine ability to 
write a report, determine a policy, 
handle a public relations problem, or 
deploy personnel. 

Another means of selecting super 
visors is the group interview test, 
which is becoming highly regarded as 
an effective way to appraise essential 
qualities of leadership, such as tact, 
personality characteristics, and the 
capacity to work with others. The 
group interview is a leaderless group 
discussion conducted by the appli- 
cants themselves, in which the exam 
iners sit apart from the group and 
only take notes and evaluate the par 
ticipants 

Being set up in this manner, the 
group interview has the unique fea- 
ture of testing candidates in a situa 
tion which is similar to situations they 
will experience on the job. The group 
interview is supplementary to the in 
dividual test and candidates have been 
quick to recognize its merits. 
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Waukegan Host to Illinois Section AWWA 


ection of the American 

Association 

the 

li maintained Waukegan Filtration 
Plant. Is papers 
L. C. Domke, Superintendent, 
vith the history and operation 


sponsored 
tation day at exceptionally 


the morning were 
read b 
dealing 
of the purification plant 
lowed | 
the meter, maintenance and repair pro 


l Waukegan, and he 


cedure 
value of good maintenance 


his was fol 
a paper by I. Tobin covering 
11S¢ d by 
‘ ad the 


by the improvement in the unaccounted 


shov 


for losses over the distribution system 
At the present time Waukegan is sell 
ing 91 percent of all the water pumped 

Following these two papers a tour 
of the plant and grounds was made 
Che interior of the building had been 
completely redecorated, the lawns were 
beautiful, the flower beds had recently 
cultivated and the 
trimmed 


been shrubbery 
\ smorgasbord lunch was served at 
( ‘lub followed by 
welcome by Mayor 


the Swedish Glee 


an address of 


Robert E. Coulson of the host city. 

In the afternoon the group was split 
into three divisions with one inspecting 
the meter shop, service building and 
sewage treatment plant. The second 
group visited the Abbott Chemical 
Laboratories and the third group vis- 
ited the manufacturing plant of John- 
Outboard Motors, the world’s 
largest supplier of this type of equip- 
ment. 

Over 125 people attended the one 
day meeting and inspection trip 


son 





Golden Anniversary for “ACIPCO” 


eTical ( 


Birmingham 


ast Iron Pipe Co of 
Ala., is this 


5Oth anniversar 


year ob 
serving it y. the com 
pan having been founded October 5 
1905 

ded as small com 


in almost continual program of 


Four a relatively 
ion and improve nt has char 
cl the 
Mc) 


conduct and operation 


ince it was organized 
the most outstanding de 
during the past 50 years, 


It had 


country 


ms been a pioneer 


foundry in thi 


pipe 
t 


night 
pipe 


cam 


with 
first 


to manutacture 


e continuously 
hift It 
\merica 


was the 
pipe im sirteei*foot lengths. Ce 
was also 


lhe 


how 


ming 


of cast iron pipe 
ndertaken by American 
ectacular achievement 
the introduction and 
nent of the ‘‘Mono-Cast”’ 
ral process of manufacturing 


development and perfection 


been 


ww cooling sand mould cen 


ipe set a new standard of 


Ihe is not only manufac 
turing its products otf 
iro! pipe but 


panded its operation, and now has 


company 
cast 
has ex 


regular 


and fittings 
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facilities for the production of cen 
trifugally spun steel tubes as well as 
industrial alloy 
‘T he employ ec -owne d and employ ec 
plant under the 
Fagan Plan, which formulated 
and put into effect in 1922 by the late 
lohn Joseph Eagan, founder and 
hirst president of the company 
American's have 
long enjoyed many unusual benefits, 
including group life insurance, sick 


iron castings 


managed operates 


Was 


7100 employees 


and accident payments, complete med 
ical and dental service to employees 


ACIPCO’S Birmingham plant in 1955 


and their dependents, hospitalization 


allowance and for retired 


employees. In 


pensions 
there is in 
plan 
which takes in all full time employees 


addition, 
effect a unique compensation 
and links their personal welfare im- 
mediately with that of their company. 
\nniversary is 

the publica- 
tion of the impressive history of the 
compan) Titled—‘‘PEOPLE AND 
Pire’—the 52-page three-color his- 
tory of “ACIPCQ” numer- 
ous pictures of American's operations, 
past and present 


American's Golden 
being memorialized by 


contains 


"from an acorn has grown this giant.” 





Municipal Sewage Lagoons 
in the Midwest 


N the spring of 1954 the author's 
firm was employed by the City of 
Perry, Missouri, a municipality of 
840 people, to make a preliminary de 
sign and cost estimate for a complete 
sewer system and sewage treatment 
facilities 
Several small treatment 


betore the 


types of 
plants were considered 
initial cost estimate finally was pre 
pared on the basis of a Spiragestor 
1ollowed by a trickling filter. A con 
servative estimate of cost for the plant 
was approximately $25,000, but it was 
evident that it would be beyond the 
city’s ability to finance a plant of this 
type in addition to a complete sewer 


system 


Reasons For Survey 


Thus, when lagoons were investi 
gated seriously it was as a last resort 
Perry had 
previously mentioned the possibility of 
a lagoon, and the consultants had 
heard indirectly of lagoons in other 
states. At this point, however, the 
attitude was one of skepticism 

he initial phases of the investiga 
tion of the subject offered little re 
assurance. It was found that when 
mentioned in sanitary 
engineering two or three 
paragraphs of very general informa 


Some of the citizens of 


lagoons were 


texts, only 
tion were 

With few exceptions, a search of 
magazines and other technical publica 
Che au 


given 


tions also proved negative 
thors of the 1 
found had in some cases drawn con 
Even terminology 


few magazine articles 


flicting conclusions 
was not uniform. For example, in 
North Dakota, the which has 
lead in developing lagoons in the Mid 


state 


west, they were called lagoons, where 


which has used 
they 


Some 


as in lexas, also 


lagoons for many years, were 
called oxidation ponds 
make a definite distinction be 


tween lagoons and oxidation ponds 


States 
eveti 
The situation was, to say the least, 
somewhat confusing 

\t this point people who had been 
observing operating lagoons were con 
tacted. To determine the status of 
lagoons in the Midwest, letters were 
written to the Departments of Health 
in 19 states. The few published arti 
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cles on the subject also were reviewed 

\n interesting picture began to 
emerge. Some of the magazine articles 
by people who, like ourselves, had no 
experience with very 
critical of them and advanced various 
theories as to why they wouldn't 
work. However, those who reported 
on actual results were unanimous in 
their endorsement of lagoon-type 
treatment. In fact, many were openly 
enthusiastic 


lago ms were 


Correlation of all the information 
made it evident that lagoons were a 
proven method of sewage treatment 
While not a cure-all they promise, 
where applicable, to provide high 
quality treatment at substantial sav 
ings in construction and operating 
costs 

lhe purpose of this paper, then, is 
to summarize the information gath 
ered from the men 
tioned and to give a general consensus 
of present thinking on the subject of 
municipal sewage lagoons as the au 
thor understands it. There are many 
closely related topics, such as produc 


various sources 


tion of algae for food and the use of 


lagoons for treatment of trade wastes 
which are interesting and worthwhile 
For the sake of brevity, however, this 
paper is limited to the subject of 
municipal sewage lagoons 

Since the 
many sources, it 1s not 
make individual 
Possible exceptions to this are the pa 
pers received from W. Van Heuvelen, 
of the North Dakota Department of 
Health, and conversations with 
Smith, of the Missouri Division of 
Health, and Glen J. Hopkins, officer 
in-charge of the USPHS 


information is from so 
feasible to 


acknowledgments 


Jack 


ottice im 


Kansas City, Mo. These sources of 
information have particularly 
valuable. They should not, however, 


be held responsible for any conclu 


been 


sions drawn herein. 


Theory Of Lagoon Action 


Before becoming too deeply in 
volved in the subject let us briefly 
review the theory of the action o« 
curring in lagoons. 

he purpose of any sewage treat 
ment is to alter the character of sew 
age so that it may be disposed of 
without a menace to health 
or a nuisance, Practically all modern 
methods of treatment—including la 
goons—accomplish this by bacterial 
action. Since bacterial action without 
oxygen results in the release of hydro 
gen sulfide, mecaptans, and other foul 
smelling gases, it is necessary to pro 
nuisance is to be 


causing 


oxygen if a 
prevented 

Most methods of treatment accom 
plish this by bringing large quantities 
of air into contact with the sewage 
his involves the use of tanks, pumps, 
filters, and other comparatively expen 
Sive equipment 

[he sewage treating lagoon, how 
ever, obtains its oxygen through an 
entirely different principle. Algae, a 
low form of plant life containing 
chlorophyll, have the characteristic 
of releasing oxygen when they digest 
their For food they require, 
among other things, carbon dioxide 
and nitrates 

When the aerobic bacteria in raw 
sewage have oxygen they produce 
carbon dioxide and nitrates. Thus, the 
bacteria convert the sewage into prod 
ucts which the algae can use for food, 


vide 


food 
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while the algae produce the oxygen 
which the bacteria need 
[he only equipment required is a 
pond of suitable area and depth with 
properly designed inlets and over- 
flows. The area provided for complete 
treatment by present design criteria 
isually one acre for each 100 per- 
ved, This is an empirical value 
at in the Dakotas where land 
lly flat inex 


and relatively 


Survey Results 


have been used tor man 


iv’ t oti 
the Southwest and elsewhere 
In addition, 
lagoons have 
time in 
recently, 


condary treatment 


total treatment 
n operation tor 
1 Dakota It is 


vever, that widespread interest has 


some 


only 


hown in the possibilities of us 
total treatment. The 
of treatment by lagoons 


woons tor 
ert 
the 
lable | 
In lable 1 it 


the 


tatus 
tate contacted is shown in 
should be noted that 
which have ap 
proved lagoons, but as yet have none 
indicate that their ap 
on a conditional demonstra 
It also should be noted that 
practically all the states with lagoons 


some ot states 
in} operation, 
proval 1 

tion basis 


in Operation report good results 
he 
Dakota 


\A 
Wyoming in 


lagoons operating in North 
South Dakota, Montana and 
have 
handling Laboratory 
tests by the Departments of Health 
of these and by the Publi 
Health Service indicate that B.O.D 
reductions of more than 90 percent, 
a high degree of oxygen supersatura 


most cases been 


raw sewage 


states 


tion, and a complete absence of odor 
nuisances is the rule rather 
the Most of these 
authorities that they con 
sidered the lagoon treatment at least 
equal to treatment in conventional sec 


or other 
than exception 


indicated 


ondary plant ; 


Kearney Lagoon 


The lagoon at Kearney, Nebraska, 
is especially interesting. It is operat 
ing at a much heavier continuous load 
than any other lagoon and is one of 
the few raw sewage lagoons in opera 
tion in the general latitude of South 

lowa 
rhe 


mately 
tom and sides being almost pure sand 


eTTi 
Kearney lagoon is approxi 
10 acres in area, with the bot 
It was put into operation in the early 
spring of 1954 serving approximately 
12,000 people. The influent was ap 
proximately 1.4 mgd with an average 
B.O.D. of approximately 160 ppm 
This would give a B.O.D. loading of 
more than 180 pounds per acre per 


day 
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MUNICIPAL SEWAGE LAGOONS IN THE MIDWEST 





TABLE 1 
Status of Sewage Treatment by Lagoons in Midwestern States 





Sewage Lagoons 





No. in 
Operation 


Results 





Arkansas 0 
Colorado 
Illinois® 
Indiana 
lowa 
Kansas 
Kentucky 
Michigan 
Minnesota*® 
Missouri* 
Montana*® 
Nebraska* 
No. Dakota* 
Ohio 
Oklahoma 

5. Dakota* 
Texas 
Wisconsin 


W yoming* 


Mostly good 
Good 


Excellent 
Good 
Excellent 


Good 

Several Good 

1004 
2 

2 Good 


Good 





® States in which construction of raw sewage lagoons has been approved 





During the initial operation there 
was an appreciable loss of liquid into 
the underlying sand strata and for 
several months the lagoon operated at 
a depth of less than 18 inches. No nui- 
sance developed, however, and the 
sand seemed to gradually seal off. The 
lagoon began to produce an effluent 
at the outlet in September 1954. 

It continued to function well until 
several days of cloudy weather oc- 
curred in October 1954. At this time 
some odor developed and the load was 
cut to about 60 pounds of B.O.D. per 
acre per day. It straightened out 
shortly and is currently still perform- 
ing satisfactorily. During the summer 
months B.O.D. reduction was in ex- 
cess of 95 percent Under cold weath 
early January a 
more than 85 


er conditions of 
B.O.D. reduction of 
percent was observed 


Coliforms Reduced 


\ pormt of spec ial interest reported 
by several authorities is the fact that 


the concentrations of coliform bac- 
teria in the effluent from lagoons is 
considerably less than that in the ef- 
fluent of other types of plants 
Several theories have been ad- 
vanced to account for this. One inter- 
esting theory is that the algal-bacterial 
symbiosis produces an enzyme or 
other substance which is toxic to the 
coliform bacteria. At any rate it is 
gratifying to know that in this im 
portant sanitary respect lagoons are 
superior to conventional plants 


Problems Seem Few 


The only difficulty reported 
properly designed lagoons was a few 
days of odor at the time the ice goes 
off in the spring. Reports of this con- 
dition were not widespread and ex 
treme overload appeared to be a con 
tributing factor in the few severe 
cases reported. Under the worst cir- 
cumstances these odors are similar to 
those produced by a poorly operated 
or “upset” conventional plant. In prac- 
tically all instances these conditions 
were of only a few days duration. 

In all localities the lagoons have 
shown the ability to handle temporary 
overloads of several hundred percerit 
In the rare cases where extreme pro 
longed overload upset them they have 
recovered quickly when the overload 
was removed 


on 


Interest Rising 


Several of the states which reported 
that no lagoons have been built to 
date indicated that interest has been 
shown and that this form of treatment 
may be considered by them in the 
future. When the results being ab- 
tained and the widespread interest that 
is being shown are considered, it 
seems a safe prediction that within a 
comparatively short time sewage treat- 
ing lagoons will commonplace 
throughout the Midwest 

This widespread interest tends to 
put the design engineer on the spot 
Although lagoons have operated quite 


be 
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UPTURNED inlet pipe which discharges at center of Perry, Missouri, sewage lag. 
pointed out by Russell Itschner, Supt. of Public Works 


successfully in Texas, the Dakotas, 
and other states, no comprehensive 


experiments have been undertaken to 


determine the best methods of oper 
ation and exact design criteria. Almost 
all available information is from ob 
servations of admittedly over-designed 
lagoons. A notable exception is the 
Kearney, Nebraska, lagoon previously 
There are no long-range 
for the intermediate 


mentioned 
operating 
latitudes 
The apparent conflicts of conclu 
sions reached by some of the authori 


data 


ties on lagoon treatment tend to cause 
confusion. For example, Texas rec 

ommends that lagoons be 
for secondary treatment, whereas the 
Dakotas are strongly in favor of their 
use for total treatment. Some authori 

ties have advocated locating the lagoon 
in tight and even recommend 
bituminous or other treatment if a 
permeable soil is encountered, Others 
very operation in 
porous fact, 
successful lagoon was built in almost 


used only 


soil, 


report successful 


relatively soil. In one 


pure sand 


More Research Needed 


\s previously noted, these factors 
tend to make the engineer's job more 
difficult 
research installation in which loadings 
and other factors can be varied and 
comprehensive studies conducted in 


There is a great need for a 


order to determine design and oper 
ating criteria. The U. S. Public Health 
Service is extremely interested in ade 
quate lagoon research, particularly for 
our area of intermediate latitude 


lhe author’s organization is at pres 
ent cooperating with the Missouri! 
Division of Health and the USPHS in 
the design of such an installation, 
which it is hoped will be built in con 
nection with a proposed municipal 
lagoon which will serve a Missouri 
city of 3,000 population. If plans go 
according to schedule it will be put 
into operation in the fall of 1955. It 
would seem likely that by the fall of 
1956 a considerable amount of design 
data should be available 

It is doubtful, however, if it will be 
possible to postpone all action on la 
goons for a year in order to obtain 
more precise design data. Actually, 
despite the lack of exact data and the 
conflict of opinion we are in a more 
favorable position than it might seem 

One striking fact is that practically 
all the lagoons built to date have 
functioned very well. Some have been 
built with paved bottoms ; 
been built in untreated sand 
have handled raw sewage ; others have 
handled only have 
been loaded with 17 pounds of B.O,.D 
others were loaded 


some have 
some 
secondary Some 
per acre per day; 
with 60 pounds 

constructed that all sewage was dis 
posed of through seepage and evapora 
tion, whereas others produce an ef 
fluent. Some are round in shape, some 
square, some rectangular, and some 
irregular. Yet practically all are 
cessful 


Some have been so 


Stik 


Some General Factors 


Although 


perimental 


no 
installations 


comprehensive ex 


have been 
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built, much has been learned through 
experimentation with some of the 
variables on existing lagoons. For 
example, it has been demonstrated that 
it is best to have the inlet submerged 
and some distance from the bank. It 
has also been determined that opti 
mum depth is from 3 to 5 feet. If the 
depth is much less than 3 feet, cattails 
and other weeds become a nuisance 
If deeper than 5 feet, the sunlight 
doesn't reach the bottom, there are no 
ugae, and septic action occurs lo 
a uniform depth it is, of 
that the bottom be 


maimtain 
course, necessary 
level 

In general, the dikes should resem 
ble the bank of any well-built 
voir of similar The same atten 
tion should be given to the location 


reset 


size 


ota lagoon as 18 given to the placing 
of a conventional plant. As previously 
noted, the shape of the lagoon and the 
texture of the not 

affect the operation of the 
seriously as long as a minimum oper 
ating level of at least 3 feet is main 


soil do seem to 


lagoon 


tained 

The most important 
which there is a dearth of information 
is the proper In most places 
where lagoons have been used exten 
sively, land values are relatively low 
cases the topography has 


pom|t about 


area 


In many 
been such that grading costs are also 
low. Under these conditions and in 
the absence of exact design criteria it 
has been good engineering practice to 
design on the safe side. In lowa and 
Missouri, however, land 
higher, and in some cases topography 
makes construction rather expensive 
It thus very important to 
hold the lagoons to the smallest area 
that will provide satisfactory treat 


values are 


becomes 


ment 

rhe present generally accepted de 
sign area for treatment of raw sewage 
acre for each 100 
There are several indications 
If av 
being 


is one persons 
served 
however, that this is excessive 
erage sewage were 
treated, the B.O.D. loading would be 
approximately 17 pounds per acre pet 
day. Illinois allows 30 pounds per acre 


domesti 


day secondary lagoons, and 
lexas allows 50 pounds per acre pet 
day. The Kearney, Nebraska, lagoon 
for the most part is operating quite 
satisfactorily at a loading of 60 pounds 
of B.O.D. per aere per day 
Thus, all the available data 
to indicate that heavier loadings can 
Although there 
enough data to determine exactly what 


per on 


sect 


he used are not 
the loading should be, it seems prob 
able that we may be able to use one 
acre for at least 200 persons instead 
of the present factor of one acre per 


100 persons. If more efficient meth 
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operation are developed we 
mia better. It 1s 
the problem of the design engineer to 
take advantage of the fact that higher 
loading will probably be satisfactory 
and yet to sure that the city 
will not end up with an underdesigned 


od oT 


he able to do even 


make 


ing wl 


I he Mi 


ha followed 


Health 


seems 


Division of 
a policy whi h 
Che preliminary de 
required to be based on one 


sour 
to be very sound 
wn i 
acre per 100 people and enough land 
must be acquired and financing ar 
ranged for a lagoon of this size. How 
construction of a somewhat 
lagoon is allowed, with the 
that if health hazard or 
ance develops the full-size lagoon 
built 
city to save 


evel 

mallet 
provision 
nul 
t he [his policy enables the 
money if the smaller la 
satistactory. The city is 
ition to enlarge the lagoon 


that 


mu 
poon prove 
also ina po 
ically if becomes neces 


’ 
al 


Summary 


lo summarize, properly designed 


lagoons are a means of eco 
and effectively treating raw 
sewage mall communities 
W hile yet much to learn, the 
indications are that lagoons are gain 
ing in acceptance and that when more 
exact design and operating data are 
more at 


proven 
rho ally 

trom 
there is 


available they will be even 
tractive as a means of municipal sew 
age treatment 

Where applicable, lagoons in many 
will save municipalities consid 
on construction costs. For ex 
ample, the Perry, Missouri, lagoon 
mentioned earlier was built instead of 
entional plant. The estimated 
the conventional plant was 
lhe total construction cost of 
agoon, including force main, will 


cas 


erable 


a cor 
cost of 
£75 000 
the 
be under $8,000. Without this savings 
the 


undertake its 


have been unable to 
sewerage and 
which 
town as 


city would 
sewage 
treatment program, included 
the entire 


building the lagoon 


ewering well as 

The lagoon also has an advantage 
in the matter of operation Very 
mall towns adequately maintain and 


lew 


operate a conventional plant after it is 
built the 
these plants is very largely dependent 
upon good operation. When adequate 
and maintenance are pro 
vided the city is faced with a substan 
tial Che lagoon, however, 
operation or 
for the 
which should be mowed several 


Nevertheless, success of 


operator 


innual cost 


requires practically no 


maintenance 
dike 
times a year and frequently inspected 
for bank rat damage 

All these factors tend to make the 
lagoon method: of sewage treatment 


except caring 
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very attractive to the small munici- 
palities. Lagoons should not be re- 
garded as a cure-all, however. In some 
instances there are factors which tend 
to counterbalance the advantages. The 
land area requirement is very large in 
comparison with conventional plants. 
Also, since the depth of the lagoon 
must be uniform, a_ considerable 
amount of grading may be required if 
the topography is unfavorable. A la- 
goon should not be located near public 
or private water supplies drawing 
from aquifers near the surface. If 
there is no suitable land near town, 
piping and pumping costs may be 
come critical factors 

Ihe economics of each case must 
be determined by balancing the costs 
of land, extra piping and pumping, 
grading, fencing, and other work and 
materials required for a lagoon against 
the cost of concrete, steel, buildings, 
piping, and equipment required for 
other types of plants. As noted pre- 
viously, the lagoon will usually have 
some advantage in the matter of op 
eration and maintenance costs 

In conclusion, it should be re 
emphasized that the lagoon should not 
be regarded as a cure-all. Each case 
must be given careful consideration 
before the type of treatment is chosen 
It has been adequately demonstrated, 
however, that lagoons, where appli 
cable, will provide satisfactory treat 
ment at substantial savings in both 


construction and operating costs 

It is probable that there are many 
small towns throughout the Midwest 
which through the use of lagoon treat- 
ment will be able to have sewage sys- 
tems which they otherwise could not 
afford. Viewed in this light, lagoons 
must certainly be considered a valu 
able addition to the tools of the sani 
tary engineer. 
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“Max” Pease Dies 
20 Year Distr. Mgr. for S. Morgan Smith 


Maxfield Pease of Cleveland, Ohio, 
and favorably known in the 
works field, died in Tucson, 
September 28th, 1955, at 
the age of 63 

“Max” had District 
Manager tor S. Morgan Smith Co., 
York, Pa., for the past twenty years 
with a territory which included New 
York State and Massachusetts 

Mr Abington, 
Mass., was a graduate of Tufts Col 
lege, class of 1915. He was a member 
of the American Society of Mechani 
cal Engineers and the American 
Water Works Association. He was a 
Naval Aviation veteran of World 
War | 


long 
water 
Arizona, 


Pease been 


Pease, a native of 


Model Airplanes Help 
Public Relation Effort 


Public relations ideas can come 
from the least likely of sources. At 
least that is the experience of Clifford 
Craig, Superintendent of the Pontiac, 
Ill., sewage treatment plant. 

When the local model airplane club 


had trouble finding a place to fly its 
craft without arousing objections, Mr. 
Craig offered use of part of the plant 
site. Now, according to The Digester, 
he has from 25 to 50 people at his 
plant every Sunday 

The group has established for it- 
self, and adheres to, “ground rules” 
that not only prevent interference with 
the plant but also help to keep a large 
area looking good. Most important, 
however, is the fact that a sizable 
group thinks well of that municipal 
utility and the persons responsible 
tor it. 


Langelier & Ludwig Brothers 
Rudolf Hering Medal Winners 


The Rudolf Hering Medal of the 
Am. Society of Civil Engrs. has been 


awarded Prof. W. F. Langelier, Univ. 
of Calif., Harry G. Ludwig, of the 
USPHS, Washington, D. C., and 
Russell G. Ludwig of El Monte, 
Calif., for their paper—‘Flocculation 
Phenomena in Turbid Water Clari- 
fication.” 

The medal presentation was made 
at the Annual Meeting of the Society 
in N. Y. City, October 24-28 





Presidents 
Incoming President: Chas. Clark (left) 
f Mitchell, S. D., 
Outgoing President: Siger Bies of Ab- 
erdeen, S. D 


takes over from 


Officers and Directors 1955-1956 


Front Row: C. E. Carl, Pierre, Secy 

}. A. Zahn, Redfield, Director; L. A. Her- 

Haven, Vice-Pres.; C. R. Price 
Rapid City, Director 


ricks 


Rack Row: C. Murschel, Brookings, Di- 

rector; Chas. Clark, Mitchell, Pres.; Sige: 

Bies, Aberdeen, Past-Pres.; H. B. Dicker- 
son, Sisseton, Director 


S. Dakota Water & Sewage Conference 


Highlights of 21st Annual Meeting at Mobridge, S. D.* 


ATER and sewage works opera- 
tors of South Dakota held their 
21st Annual Conference at Mobridge, 
S. D., September 21-23, 1955. The 
conference, which opened with a 
smoker and dutch lunch as guests of 
the host city, attracted a registration 
of 89 representing 28 cities in South 
Dakota and 11 out-of-state communi 
vies 
Che first of the technical 
was devoted to topics of interest to 


sessions 


both water and sewage works opera 
tors. After being welcomed to the 
city by Mayor Morrison and hearing 
the response by Siger Bies, Confer 
Sieveka, Chemi 
> Depart 
‘Saline 


ence Fresident, | H 
cal Engineer with the U 
ment of Interior, talked on the ‘ 
Water Program” 
special emphasis on the experimental 
demineralization unit located at 
Miller. Professor George L. Jacobsen 
from the School of Mines and Tech 
at Rapid City, who has just 

f tour of 
duty in the Far East, an illus 
trated talk on “Environmental Sani 
tation in India.” “The South Dakota 
Water Resources was 
discussed by \ | 
of the 
Pierre 

Che afternoon 
sectional 


Conversion with 


now 


ne rhc eS 


returned from a two-year 


gave 


Commission” 
Munck, Chairman 
Mayor of 


Commission and 


sessions were di- 
vided into meetings high- 
lighted by operators’ discussion per- 


Charles E. Carl 
Dakota Water 
e« SS. D 


Secretary 
and Sewage 


individual 
solution 


iods, in. which their 
difficulties and methods of 
were enumerated in some detail. Sec 
tional meetings were as follows 


Water SECTION 

Film—“Ominous Arms Case”— Department 
of Water & Sewers, Chicago, Ill 
“National Waterworks Inventory”—W. W 
rowne, U. S. Public Health Service, Cin 
cinnati, Ohio 


“Water 


slot 


Supply Shortage Panel Discus 


Operators Discussion Period 


SEWAGE SECTION 


Guardian \of 


ducts Asso 


Film “Sanitary Sev 
Community Health” ay Pr 


ciation, Chicago, Ill 


“Sewage Plant Fire and Sewer Explosions 
at Aberdeen’ Siger Bies Water and 
Sewer Superintendent, Aberdeen, S. D 


Operators’ Discussion Period 


The Annual Banquet was held at 
the Mobridge Country Club with 
Mayor Morrison as toastmastet 
eral awards were made at the banquet 
including: (a) The $50 Cash Award, 
presented to Lyle Meadows, Water 
town Water Works Operator. by The 
Flox Company; and (b) the Izaak 
Walton Plaque, presented to Dale 
Mailloux, Sturgis Sewage Treatment 
Plant Superintendent, by the South 
Dakota Division of the Izaak Walton 
League of America. Colonel Thomas 
\. Hayes, District Engineer for the 
Corps of Engineers at Omaha, Nebr., 
Missouri River 
changes and their impact on the city 


Ney 


discussed Jasin 


ot Mobridge Che banquet concluded 
with a humorous presentation en 
titled, “Diamonds in Your Own Back 
Yard,” by Martin C. Briggs, of Min 
neapolis 

At the general session, held Friday 
morning, those in attendance had the 
opportunity to view an interesting film 
entitled, “Water, Water, Every 
where.” T. A. Evans of the South 
Dakota Department of Health gave 
an illustrated talk on his observations 
at “The Atomic 
Detonations at Las Vegas, Nevada.’ 
W. W. Towne, former State Sanitary 
Engineer of South Dakota, discussed 
Water and Sewage Field Investiga 
tion Program of the Public Health 

Inspection trips were made 
Mobridge Water Plant and 


Dakota Utilities Com 


Energy Commission 


Service,’ 
to the 
the Montana 
pany 

[he meeting 
Business Luncheon, 
lengthy discussion on the new Water 


the 
SAW a 


concluded with 


which 


and Sewage Plant Operators’ Volun 
tary Certification Program, initiated 
this year, including a written exami 
nation for 15 operators on the first 
afternoon of the The fol 
lowing officers were chosen for the 
next year: President, Charles Clark 
of Mitchell; Vice-President, Leo A 
Hoven: Directors, Wil 
lard J. Bell, of Minneapolis; Jack 
Blaess, of Pierre; J. A. Zahn, of 
Redfield; Charles R. Price, of Rapid 
City: Clarence Murschel, of Brook 
ings; and H. B. Dickerson, of Sisse 
ton 


meeting 


Her ks, ot 
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Reports on the Gas-Liquor Problem 
and Dosing of Percolating Filters 


The Gas-Liquor Problem 
S| Mi eagerly awaited detail ot 
the operation and finan ial aspects 
of a new type of industrial waste treat 
recently published 
data are in 


t plant were 


in Great Britain. These 
orporated in a report by P. C. Egan 
North | Board a 


nationalize d va indus 


istern (sa 
of the 
lingley 


Britain—on the 


liquor effluent treatment plant 
The Tingley plant has been installed 
Board in an attempt to pro 


complete gas-liquor treatment 


sweat 


the (,as 
“le a 
unit at the source of manufacture, and 
naturally has aroused great interest in 


(reat Hritain, where many sewage 


sizeable gas 


tact, 


treatment have 
treatment problems In 


plants 
liquor 
ome of these sewage plants have very 
erious problems brought about by the 
of centralization now adopted 
(jas Board, which policy pro 

des for the erection of huge gas 
providing equally huge 

s of gas-liquor for treatment 


producer 
quantitie 
and dt posal in most cases, at the sew 
age treatment plant 

Che extent of this proble m existing 
in Great Britain is perhaps not fully 
ippreciated by readers in the United 
where the same type of prob 
to be not nearly so acute 


tate 
lem appears 
Chere are, in fact, growing indica 
that the gas liquor treatment 

1 is likely to be a problem for 

rial authorities, 


vithin the space of the next few vears, 


scwage treatment 
judging by the growth of the gas in 
dustry and the reports of the proposed 
developments in various parts of the 
count 

ly consequence of this activity and 
increase im the rate of production ot 
gas, the gas-liquor production, which 
Keep 
gin 
Lhere tore, 
ing drawn up or are pending between 


in step with gas production, be 
to assume large proportions 
many agreements are be 


the Gas Board and sewage treatment 
under the Public Health 
(Drainage of Trade Premises) Act 
of 1937, which Act allows for the in 
clusion of industrial effluents in the 
but at the 


authorities 


public sewers same time 
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by John Finch 


Mr. Finch is Manager of the Sewage Disposal De- 
partment, Slough, England. In his reports from 
abroad he discusses topics and opinions of timely 
interest. He welcomes the opportunity of replying 
personally to readers desiring additional informa- 
tion regarding subjects covered in his series. 





also empowers the treatment 
authority to make conditions of ac 
ceptance, one of which conditions is 
the difficult problem of deciding a 
charge for the service 

The treatment authority, 
therefore, about to make an 
ment with respect to the treatment of 
any industrial effluent, of 
has to satisfy itself and other author 
ities on three major counts before it 
ratifies any such agreement. It must in 
the first place satisfy itself that the in 
dustrial effluent can be dealt with at 
the sewage treatment plant to certain 
prescribed standards, at no increase in 
process costs to the sewage treatment 
authority, despite the construction of 
any additional plant that may be re 
quired ; in the second place the au 
thority must satisfy the industry that 
it is in fact getting value for its 
money; and thirdly the authority has 
to satisfy the River authority that the 
standard of effluent leaving the sew 
age treatment plant and entering the 
stream is such as would conform with 
that authority's requirements, 
as fixed the Rivers Pollution 


sewage 


sewage 
agree 


necessity 


Rivet 
under 





“To solve our increasing problems 
as sanitary engineers requires not only 
competence in engineering, but also a 
clear understanding of such other dis 
ciplines as chemistry, biology and 


Mark Hollis 


physics.” 





Prevention Act, which Act under cer 
tain exceptional circumstances will al 
low of relaxation of effluent 
standards. 

\s the really vital factor in all in 
dustrial effluent agreements is the one 
of finance—in the case of the indus- 
trial effluent under review an assess 
ment of cost per unit of gas-liquor 
treated by the sewage treatment av 
thority—it is quite obvious that the 
situation is one of great moment. As 
yet there appears to be no great degree 
of unanimity in gas-liquor treatment 
costs at the sewage treatment plant 
and agreements are being made be 
tween sewage treatment authorities 
and the Gas Board for gas-liquors 
ranging from crude ammoniacal 
liquors to so-called “spent” liquors at 


some 


prices ranging between approximately 
ten shillings to two shillings and six- 
pence per thousand gallons treated 
(say $1.50 to $0.40 per 1000 gallons ) 

The original conception of the 
Tingley gas producer was that it 
should ultimately produce 14 million 
cubic feet of gas per day from inter 
mittent vertical The liquor 
plant and equipment provided for the 
full treatment of the crude ammonia 
cal liquor was to be of such a charac- 
ter as to produce a final effluent in 
nocuous and acceptable to the River 
\uthority. 

In point of fact, the plant did not 
quite operate to these desired stand- 
ards, but it nevertheless reduced a 
crude ammoniacal liquor with 13,800 
ppm oxygen absorbed from perman 


ovens 





effluent with 50 ppm 
oxygen absorbed from permanganate, 
which was a fine achievement 

Che liquor plant and equipment pro- 
vided for the full treament of the am- 
were devised owing 


ganate to an 


moniacal liquor 
to the fact that the 
plant at Morley, in area the 
lingley gas-producer situated, 
was unable to take the effluent from 
this gas-producing plant. Although the 
Morley sewage treatrnent plant would 
normally be able to deal with the waste 
plant 


sewage treatment 
which 
Was 


liquor from a gas-producing 
serving a population the size of Mor 
ley—a useful rule-of-thumb means of 
assessing the amount of gas-liquor 
that can be accepted for treatment at 
a sewage treatment plant—it would 
not be able to take the yas liquor from 
the Tingley plant, which initially 
would be capable of serving a popula 
10 times that of Morley and 


population 20 times that 


tion some 
ultimately a 
of Morley! 

| he | ing’ le \ 
plant, as a composite unit, 1s unique 
It is the first of its kind, although vari 
ous individual stages of treatment have 


gas-liquor treatment 


been employed previously 

he sequence of operations taking 
treatment plant include 
the removal of monohydric phenols 
by benzol washing, with the recovery 
of the benzol ; the removal of free am- 
distillation with steam; the 
evaporation of the “spent” 
liquor under reduced (the 
condensate from this operation forms 
the majority of the final effluent) ; the 
removal of the higher-tar acids by 
washing with butyl acetate, with the 
recovery of the solvent by distillation ; 
after final evaporation, 


plac e in the 


monia by 
sO-¢ alle d 
pressure 


the recovery, 
of ammonium chloride, with the re 
covery the and 
thiosulfate if desired, and the removal 
of final traces of phenol from the con 
densate from the evaporation plant in 


also of thiocyanate 


activated carbon filters 
\s a result of the operation of the 
full treatment the author of 


the paper concludes 


process, 


Crude liquor can be treated so as 
to result in either a final effluent suit 
able for use in coke quenching with 
out undue deleterious effect, or, by 
the use of the final active carbon fil 
tration plant, a final effluent with less 
than 20 ppm of oxygen absorbed. 

‘The net cost of the 
erated and assessed is excessive, and 
It is felt, however, 


process as op 


even prohibitive 
that reduction in the 
could pe ac hieved.” 


quoted costs 


Mr. Egan then goes on to state that 
the cost per 1,000 gallons of gas-liquor 
treated through the Tingley plant 
works out at £2-17-0 (or about $8.00), 
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and that these figures assume an es 
sential and convenient market for con 
centrated ammonia liquor and phenolic 
product from the dephenolation plant 

Che Tingley plant was thought of 
originally as an alternative to the 
treatment of gas-liquor by the local 
authority at the treatment 
plant, but was particularly 
owing to the overwhelming propor 
tions of the gas-liquor load on a small 


seware 


cle Vise d 


sewage treatment plant 
Workers in both the 
ment and industrial effluent 
have hoped for 
operation of the 
plant, have therefore had somewhat 
of a setback as a result of the published 
experiences with this plant, and par 
ticularly the cost figures supplied. This 
is because at these biological 
treatment of gas-liquor in admixture 


sewage treat 
helds of 
much 


activity, who 


from the lingley 


rates 


with sewage at the sewage treatment 
plant still offers the cheapest and most 
satisfac tory method of treatment 
While it is appreciated that work at 
lingley will proceed and the costs of 
treatment no doubt will be reduced, 
nological treatment is likely to remain 
for some considerable time, and for 
obvious reasons, the favored form of 
treatment 

In the meantime, much research is 
being undertaken in connection with 
the gas-liquor treatment problem, all 
aimed at making the task easier and 
more satisfactory to the sewage treat 
ment authority, the River authority 
and the Gas Board 


Dosing of Percolating Filters 


Research and investigation into the 
operation of the percolating filter con 
tinues apace in Great Britain. This is 
still a very popular method of treat 
ment with many particu 
larly in the industrial areas, of 
the textile area is a good example, 
section of 


supporters, 
which 
where the average cross 
raw sewage 1s very strong 

Interest is still maintained in the 
modifications of recirculation and al 
filtration, although 
schemes designed on these 


ternating double 
the new 
bases do not always reflect the confi 
dence and optimism portrayed by such 
bodies as the Water Pollution Re 
search Laboratory, which has carried 
out such a great deal of work relating 
to percolating filters and their opera 
tion 

There is no doubt that this lack of 
confidence, which leads to the intro 
duction of major factors of safety in 
capacity during the design stage of a 
new scheme or a conversion, would be 
offset somewhat if satisfactory reports 
on the existing schemes were coming 
through. These reports would be in 
valuable to the engineer posed with 
the question of designing in terms of 


percolating filters on a really econom 
ic basis. But until they do appear, and 
confirm or disprove the confidence of 
those responsible for the development 
of this variation, despite the interest 
a certain amount of 
decision. If, 


there will also he 
hesitation in making a 
made to go 


however, a decision is 


with such a scheme, the engi 


certain to 
introducing a 


ahead 


neer 1s almost cover any 


eventuality by margm 
of safety in his design which tends to 
over the 


out any advantage 


more common application of straight 


cancel 


hltration 

Pursuing their course of investigat 
Ing and deve loping the pe rcolating fil 
ter as an oxidation unit in the treat 
ment of sewaye and industrial wastes 
the Water Pollution Research Labora 
tory recently released the results of a 
further phase of the studies, entitled 

The I:ffect of Periodicity of Dosing 
of Percolating Fil 


and 


etheiency 
ters,” by | (y 
H. Hall 

Chis 


are tast 


on the 
lomlinson 
paper, by two workers who 
becoming well-known in the 
filter field ot 


step forward which ha 


percolating activity, 
marks anothet 
which ad 


and 


attractive possibilities, of 


may be taken quickly 


vantage 
cheaply 

Most of the early 
tion with periodicity of dosing was 


West 


textile 


work In connec 
carried out by workers in the 
Riding of Yorkshire in the 
This due to the 


strong 


was no doubt 
sewages, containing tex 
encountered in that terri 


areas 
very 
tile wastes, 
to Cause Sé 


filters 


tory, having a tendency 
vere ponding on percolating 
under continuous operation 

lfowever, it would appear that apart 
from the work of Lumb and Barne 
of the Halifax Sewage Department 
(1948), the matter has not been pur 
sued farther by those authorities deal 
ing with the textile sewages. On the 
other hand, several of these authorities 
operate rectangular filters and make 
use of the comparatively slow-moving 
distributor usually associated with this 
bed. In these circumstance 
there may, in fact, be little to 
from any further investigation in the 
field of periods ity of dosing 

In the conclusions to thet paper, 
lomlinson and Hall that as a 
result of their investigations carried 
out at Birmingham and Coventry, the 
accumulation of film in circular filters 
can be reduced by adjusting (by means 
of geared motors) the speed of rota 
the distributors, and that the 
brought about in this 


type of 
vain 


State 


tion of 
improvement 
manner may account for the increase 
in efficiency marked during the winter 
months. They also state that increas 
ing the period beyond a certain value 


tends to cause a decrease in efficiency 


ae 
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that 
will 


he author go on to suggest 


yptimum period of dosing 
ithin certain limits with the fil 
of treatment, and method of 
\t Birmingham the opti 

ing period was about 4 to & 

it Coventry the optimum ap 


be about 12 minutes, al 
the latter case the experi 
re not continued over what 
dered to be a sufficiently long 
period 
ihe im 
‘ngthening the dosing period of the 
Birmingham circular filters was un 
dertaken as a result of that authority 
to apply alternating double 
filtration to the rectangular filters at 
the Minworth plant. The favorable re- 
sult uggested similar treatment at 
the Coventry plant with small circular 
hilter 


estigation of the effect of 


deciding 
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The filters at Bir- 
mingham were operated as an alter- 
nating double filtration unit dosed at 
the rate of 75 gcyd from 6 AM to 2 
PM, 225 gcyd from 2 PM to 10 PM, 
and 150 gcyd from 10 PM to 6 AM. 
rhe actual rates of sewage applied to 
the primary filter and of primary ef- 
fluent to the secondary filter were, of 
course, twice these stated values. 

rhe noticeable effect of the 
slowing down of the distributors re- 
ported by the authors was the elimina- 
tion of the surface growths during the 
winter months—a most important fac- 
tor—-which aspect of the investiga- 
tions alone makes a most attractive 
proposition to the operator who suf- 
fers ponding troubles when the tem- 
perature drops, if his particular prob- 
lem lies within the scope of this 
investigation 


experimental 


most 


It would appear that to date the pri- 
mary object of slowing down the pe- 
riodicity of dosing has been aimed at 
breaking up surface scum and film, 
and improving the condition of filters 
suffering from ponding troubles. Com- 
plementary to these findings has been 
an increase in the efficiency of the unit. 

Following on the first of these im- 
provements would come the comple- 
mentary one of a diminution in the fly 
population as a direct result of the ab- 
sence of slime and growths on the 
media. These benefits, coupled with 
the added benefits of having a more 
positive type of distribution mecha- 
nism, where the geared motor drive is 
installed on the distributor, all point 
the way to a far more satisfactory 
treatment unit, to be obtained with 
little financial outlay. 


W&SW 





North Dakota Water and Sewage Conference 


Hold: 


HE 27TH ANNUAL meeting of 
the North Dakota Water and Sew 
age Worl was held in 
ton, North Dakota, on Septem 

and 30 ou city 

t to 120 delegates and about 


(_ onterence 
the new 


cle legates 
moker and smorgasbord 
vening preceding the meeting, 
business of the convention 
iy with a welcome address 
Walter Burke, President 
City Engineer of Minot, 
responded and then opened the 

me meeting 
Important among the actions of the 
Conference was a resolution to be 
ongress endorsing the 
of Senate Hill 890, the exten 


Water Pollution Con 


ulynitted to 


of the old 


; 


Flox Award to Johnson 

Waterworks Su 
Moure N L)., re 
the annual Flox Award, 
esented by the lox ( Oompany 


vet johnson, 
ndent, La 
a S50 
| 
Minneapolis for the outstanding 
improvements made to a 
iter supply, brought about 
efforts of an individual 
uperintendent 
peaker for the annual 
|. kX. Miller, Laboratory 
dent, The Standard Ojl 
uN Mandan. Standard’s new 


with a daily capacity ot over 


uperimntet 
' 


| } 
refiner 
40,000 barrels, has been in operation 
for one year. Mr. Miller reviewed the 

omplishments of the Mandan re 
finery during that year and described 
in detail the eftorts put forth by the 


27th Annual Meeting in Williston, N. D.* 


company to keep oil wastes from en 
tering the Heart River, and later the 
Missouri 
mended on the job they have done 


lhe company is to be com 


Technical Sessions 
Rk. I 


and Reservoir Development Branch, 


Lierboe, Chief of Relocations 


Corps of Engineers, Riverdale, spoke 
on ‘‘Recreational Developments 
Planned for the Garrison Reservoir.” 
“If My Com 
Another Sew 
age Lagoon” Don 
Kalda, Sanitary Engineer, South Da 
kota State Department of Health 
\ppearing on the panel with him were 
led Kritsky, Village Chairman, 
Butte, N. D.: Leonard Sanford, Wa 
terworks Superintendent, Watford 
City: Marvin Allum, State Health 
Department, Pierre; and Joe Schaef 
fer, Chief Sanitary Engineer for the 
Province of Saskatchewan, 
The panel brought out very clearly 
the success of treating raw sewage by 


\ panel discussion on 
Were to Build 
was moderated by 


munity 


Canada 


means of sewage lagoons, and very 


rew changes in design were recom 
mended 

Dr. Wilson Laird, State Geologist, 
Grand Forks, N. D., talked on the 
problem of “Oil Field Waste Dispos 
gg 

Dean Fk 
Minneapolis, Minn., gave 
ing review on “Filters and Water Fil 


Colvin, Intileo Company, 
an interest 


tration 

L. W. Veigel, Consulting Engineer, 
Dickinson, N. D., picked an interest 
ing topic, which he developed in con 
siderable detail, entitled “Maintenance 
sanitary Sewers 


and Operation of 
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and Sewage Pumping Stations.” 

Clay Brinck, State Sanitary Engi- 
neer, Helena, Mont., reviewed “Chlo- 
rination of Municipal Water Sup- 
plies,” and the principles involved. 

Claude Callaghan, Flox Company, 
Minneapolis, Minn., discussed “Wa- 
ter Stabilization” as applied to vari 
ous types of municipal waters 

“Lagoon Study Review” was given 
by Bill Davis, Sanitary Engineer of 
the U. S. Public Health Service, who 
is heading up a research project in 
cooperation with the North and South 
Dakota State Health Departments in 
making field observations of lagoons 
in service 

“Public Works Keeping 
Methods” were discussed by a panel 
consisting of Arnold Livdahl, City 
Auditor, Mandan; E. J. Booth, City 
Engineer, Bismarck ; and H. H. Behl 
mer, Superintendent of Water, Fargo 
The importance of good records was 
stressed and panel members explained 
to the delegates the methods used in 
their respective cities 

The remainder of the morning was 
devoted to general water, sewage and 
public works problems, with discus- 
sion groups divided into those repre- 
senting towns of over 2000 population 
and communities under 2000 popula- 
tion. Herbert Arnold, City Engineer, 
Williston, was the group leader for 
the larger communities ; A. L. Bavone, 
District Sanitary Engineer, Minot, 
was the group leader for the smaller 
communities 


Record 


* From a report by Jerome H. Svore, Sec- 
retary-Treasurer, North Dakota Water and 
sewage Works Conterence 
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Grit Chambers 


Series 2—Part 4 


CCORDING to Camp', who has 

written extensively about grit 
chambers, samples of grit taken at 
the Leominster, Mass., waste treat- 
ment plant, after washing, showed in 
settling tests that only about 7 per 
cent of the grit had a settling velocity 
less than that of 0.2-mm sand. This 
indicates that may expect the 
sand in grit to be 0.2 mm or greater 


one 


in size 
Phe 


is: How large is 0.2-mm sand? Tay 


question that may now arise 


lor? has given two classifications of 
(1) The U. S. Bureau of Soils 
Classification, and (2) the Massachu 
setts Institute of Technology Classi 
fication. These are given in Table | 
By either classification it appears that 
the size and specific gravity of washed 
grit must be such as to put grit in 
medium sand or 


soils 


the classification of 
sand, depending on which part of 
Table I is used. A 0.2-mm (0.008 
in.) and larger sand is retained on 
Che Chain-Belt Com 
uses In computations 


a 65-mesh sieve 
pany catalogue® 
for grit chamber design a grit size ot 
0.25 mm or larger. There is not an 


DORRCO “Detritor”’ 











by DON E. BLOODGOOD 

Mr. Bloodgood is Professor of Sanitary Engineering, 
Purdue Univ., Lafayette, Ind. In this series, he dis- 
cusses Sewage Works Practices in the form of short 
course lectures. These are designed to assist plant 
operators, students, and all who wish to review 
fundamentals in this field. 





abundance of published information 
on the size of raw grit as determined 


' 
by sieve anaiysis 


Grit Settling 


With the grit established 
at 0.25 mm or larger, the next step 
is to determine how material of this 
type behaves in water. A particlé of, 
grit or sand dropped into water will 
settle at an increasing rate for some 
period of time. It will then reach a 
maximum velocity and retain it for 
the remaining time of falling through 
Chis maximum velocity 1s 


size of 


the water 


for classifying and washing grit 


given the term ‘terminal velocity” by 
the soil mechanics people.* ' 
mathematical 
expression that can be used in the cal 


culation of the terminal velocity, His 


Stokes developed a 


equation 1s 


In this equation, y, and y» are the 





TABLE 1 





Classification of Soils by Size 


Soil Classification Size, mm 
(a) U. S. BUREAU OF SOILS 


Clay 
Silt 
Very fine sand 


005 and below 
to 0.005 
to 0.05 

Fine sand to 0.1 

Sand 

Coarse sand 

Fine gravel 


TECHNOLOGY 


(b) MASS 


INST 


0002 and below 
0006 to 0.0002 
002 
Fine silt we O06, 
Medium silt to 0 
Coarse silt 02 


Fine sand 06 


Fine (colloidal) clay 
Medium clay 

Coarse clay to 0.0006 
+0 0 002 


006 


Medium sand 2 
Coarse sand ).6 





Water & Sewace Works, Decemper, 1955 





GRIT CHAMBERS 


PHILADELPHIA, PA.—At new Southwest plant the six grit chambers are laid out to give velocity control through selective use of com- 
binations, with mechanical grit colluctors housed at one end 


ghts of the grit particle and 
pectively, pp 18 the viscosity 
1) is the 


rit particle in 


liquid, and diameter 


mm. The ve 
ettling for grit can be con 
the terminal velocity, be 
terminal velocity ts attained 
hort distance after the par 
to settle 

xample of the 


it be 


use of the 


assumed that the 


?/0 grams per cc, has a 
0.25 


umeter of and 
that has 
lhe viscosity ol 
0.01009 dyne sec per 
POLO GRD, 


mim 


itet a temperature 


water at 
s(] ctl 


rani see pet “cm 


LINK-BELT grit collector and elevator 
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lf the test is a test tube of a 
size that the fall through a 
distance of recorded, it 
should be possible to check the result 


Vhat 


run in 
time ot 
10 cm can be 
obtained by using the formula 
Is 


270 0.998 0.25 
| 10 ) 


9R0.70 
It should then take 10/5.78 or 1.73 
seconds for the grit to fall 10 cm in 
the test j 


apparatus. Converting from 
the laboratory 


test apparatus to leet 
and time, units used in actual installa 
tions, the rate of settling of 0.25-mm 


grit is 10/(2.54 12)= 0.328 ft in 
1.73 seconds, or 5.27 

lf the depth of sewage in a grit 
chamber is 4 ft and the velocity in 
the grit chamber is 1 ft per second, 
the 0.25-mm grit will be deposited 
in the first 21.08 ft of the grit cham 
ber 

If the depth of the sewage in the 
grit chamber was four feet and it was 
desired to remove all of the 0.06-mm 
(fine sand) grit, the channel would 
have to be 364 ft long. Usually grit 
chambers not than 60 ft 
long. Therefore, if the fine sand was 
uniformly distributed through the in 
coming sewage only 60/364, or about 
16 per cent, of the fine sand would 
be removed. By decreasing the depth 
of sewage in the channel to 3 ft and 
maintaining the velocity at 1 ft per 
second, about 22 per cent of the fine 
sand could be removed 

Many of the solid particles in sew 
age are lighter in weight and are 
larger in size than the 0.25-1m sand 
Coffee grounds, pieces of fruit rind, 
small pieces of meat and vegetables 
may have unit weights somewhere be 
tween that of water and sand and the 
size of the particles can well be sev 
eral times that of the 0.25-mm sand 

\ particle of putrescible organic 
matter could have a unit weight of 
1.35 and be 1.0 mm in diameter. Such 
a particle would have a terminal ve- 
locity of 19.02 cm per second. In a 
grit chamber where the velocity was 


Sec per fr vot 


are more 





GRIT CHAMBERS 

oO ¢ » 2c . 7 » ‘le AUXILIARY WASH 
1.0 ft per second all of the particles ans 
of this size and weight in the sewage / 

V-NOTCHED WEIR 

would be settled out in the first 6.4 
ft of ; fo dean os hambe 
ft of a4 ft deep grit cham er meunee ote 

In the formula for terminal veloc- PumP MOTOR FEED SPOUT 
ity it will be noted that y, is called 
the unit weight. In the metric system 
this is grams per cubic centimeter and 

















WATER LINE 


i... 
‘ re 


therefore will be the same numerical WATER SEAL 
value as the specific gravity. Lambe* 

gives a method for the “Specific Grav SCREW IMPELLER —] 
ity Test” which, it is believed, can be 
modified for use in determining the 

unit weight of grit. A 500-ml vol 

umetric flask is filled with distilled INSPECTION PLATE 
water until the bottom of the meniscus 
is at the calibration mark. Then the 
flask and water are weighed to the 
nearest 0.01 g. This is done at three 


ORGANICS 








VENTURI SECTION 


temperatures of water so that a curve 
of weight of water and temperature 
can be plotted. 

lt is suggested that the sample of 
grit that is to be tested should be 
sprinkled with water and mixed thor 
oughly until dampness is just de 
tected when the sample is placed on 
a piece of blotting paper. The next 
step is to weigh out 150 grams of 
sample and place it in the volumetric 
flask containing about 250 ml of 
water. Then the flask should be filled 
with distilled water to the calibration CHAIN-BELT grit and detritus classifier, and washer 
mark, and then weighed. The tempera- (Drawing illustrates principle of operation) 
ture of the well-mixed sample should 
be taken 

Che unit weight of the grit can then 
be computed by using the formula 





Wa We 


. Wm — Wi + We GRIT GRIT DISCHARGE 
in which . OPENING 
ELEVATOR GRIT WASHER 


wu 


WwW, weight of moist sample ; 
n ; RAT 

W, unit weight of water at tem pede G + ile 
perature T (20°C 0.9982) ; OPENING 

W, — of flask, sample and - Ecce 
water ; an Ds n ‘ 

W. = weight of flask and water jo~ > WATER LEVEL 
(from calibration curve ) = 























Chis analysis of the settling char 
acteristics of grit and organic par 
ticles should show that even in grit 
chambers where the velocity is main 
tained at | ft per second there will be 
a deposition of a mixture of organic 


and inorganic solids. The amount of 

organic matter in grit is the thing ¥ apd 
that governs the quality of the so " ; BAFFLE 
called grit that must be disposed of 
in some way 








By maintaining a constant velocity 
of the preferred rate of 1 ft per se 
ond a uniform grit can be expected 
It may contain an objectionable 
amount of organic matter, but it will 
at least all be of about the same qual 
ity. A great many of the sewage plants WALKER grit separator and washer for small plants 
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or : 
Amer. Well Works Photc 


ENID, OKLAHOMA—One of two grit removal tanks, with collector, elevator, pre- 
aeration unit, and rotary skimmer in new activated sludge sewage treatment plant. 


with devices 
through the 


proportional weir 


ined 

ontrol elocity 
mmber 
flume are the two 

iutomatic velocity control de 
have been provided the operator 
take steps to control the velo 
uall (onstant velocity in 
rrit chambers is maintained by 
iting the 
m with the changes in rate of 


flow. With the 
in depth i 


depth of flow in a 


automatic ce 


change mace 


heht change in flow 


operator who must manually 


' 
the d 1 can usually do a 


good job of velocity control by 
four changes of the 
each day. If the 
grit chamber 1s 


a channel that is 


three of 
ntrol gates 
cit through a 


It per econd m 
+ ft wide and 3 ft deep at the flow of 
ae med the depth would be 2.1 ft 


the | robable 


minimum flow of 5.45 
ind 3.9 ft at the probable max! 
flow of 10.11 med. It 
by establishing rour 


datly 


“ po sible 


ettings ot the discharge gates, 


maintain an appropriate head in 
grit so that the 


be approximately right for the 


channel velocity 


rate of flow occurring between the 
different gate 

If sewage flow meter readings are 
the head in the grit channel 
maintained in a fixed ratio 
so that the velocity can 
be maintained at the desired 
\ny grit 
a channel will decrease the 


tional area and the result 


settings 


available 
can be 
with the flow 
value 
great quantity of stored in 
CTOSS-set 
will be al 
increase in velocity. The velocity will 
be much higher than the one calcu 
lated using the cross-sectional area of 
This difficulty will not 


mechanically 


the channel 
arise if the channel is 


cleaned 
to check 


chamber lf a 


Sometimes it is desirable 
the velocity in a 


used in the 


grit 


current metet measure 


ment of stream velocities is available 
it can be used to determine the veloc 
ity in various places in the grit chan 
nel. However, these instruments are 
so constructed that they become easily 
fouled with solids If one is used, 
therefore, it 
minutes during use in order to 


must be observed every 
1ew 
make sure that the vanes of the 
are free from debris 

\ piece of 
length about 
depth of the sewage in the 


meter 


lath) with a 
that of the 
channel 


wood (a 
two-thirds 


may be used as a float if it is weighed 
so that it floats vertically with 2 or 3 
in. of it extending out of the water. 
The time of passage of the float be- 
tween two points in the channel di- 
vided by the distance by feet between 
the two points will give the velocity. 
lf the channel is small and shallow an 
old light bulb, weighted so that the 
small end is down, can be used as a 
float. Sometimes crumpled pieces of 
paper are used as floats. These, how- 
ever, are subject to surface currents 
and air movements over the sewage 


Scouring of Solids in a Grit Chamber 


Camp’ has said that the movement 
of the solids that have settled in a grit 
chamber is possible if the conditions 
are right. In certain grit chambers 
already in use there may be conditions 
that move the grit through the grit 
It has been said that since 
force or shear on 


channel 
the mean tractive 
the walls and floor of a channel is 
related to the velocity of the 
stream, the critical velocity required 
to start the movement of settled par- 
and with a 
determined from the 


mean 


ticles of d size specific 
gravity 


formula 


5 Can he 


in which 


acceleration of gravity: 

the Weisbach-Darcy “friction 
factor,”” which taken 
at about 0.03; and 


may be 


an experimental constant, the 
value of which was found by 
Shields to be about 0.04 for 
unigranular (for 
non-uniform and sticky mate 
rial like grit a value of about 
0.06 is probably safe ) 


material 


The limiting grit chamber velocity 
which will avoid scour of 0.2-mm ma 
terial where d = 0.2/304.8 = 0.00066 
ft, s 2.65, and g 32.2 ft per sec 
per sec, 1s 0.75 ft per sec This would 
seem to indicate that if deposited grit 
was not protected from the flowing 
through currents it could be scoured 
from the original point of deposition 
It is assumed that portions of the 
grit chamber dedicated to cleaning 
mechanisms or grit will not 
be swept by grit chamber velocities 


storage 
of 1 ft per second 


Grit Cleaning or Washing 


Che factors that determine the dep 
osition of solids in grit chambers have 
been discussed and it should be ap- 
parent that it is impossible to get just 
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TABLE 2 
Operating Data on Washed Grit From Detritor Installations 
(Courtesy of The Dorr Company) 





Sieve Analysis, % cumul. retained Washed Grit 


% % 


Grit, Putres., Vol 


Max cu ft 


Storm 


Dry in 
Basis 


Odor 
None 


10 20 48 
9.3 26.1 76.3 


day 
4.5 0.12 


Location age 


Austin, Tex 2.0 


Putres 





29.0 


243 16.2 
8.6 4 


Baltimore, Md 81.52 
Battle Cr’k, Mich. 5.8 
Beacon, N. Y 0.635 


Berea, Ohio 0.400 2.00 


0.97 074 


6.7 17.7 66.1 
44.2 81.9 95.5 
20.7 34.0 69.8 
58.5 83.1 95.2 


56.0 
54.) 

61.8 
50.4 


Slight 
None 
Slight 


97.5 Musty 





the grit settled out. The resulting 
settled solids is a mixture of grit and 
organic material. Hay® has indicated 
that grit containing more than 4 per 
cent putrescible material is apt to be 
objectionable and that if the concen- 
tration is less than 24% per cent there 
is no difficulty in disposing of the grit 

Che several manufacturers who sell 
grit removal devices have come to 
realize that grit must receive some ad 
ditional treatment besides straight 
sedimentation if a material is to be 
free enough from organic matter so 
that it can be used as fill without ob- 
jections being raised because of the 
smells given off 

Roe®, in his discussion of the use 
ot aeration in sewage treatment, has 
said: “Many experiences and a few 
studies of the air diffusion method of 
activated sludge treatment with spiral 
flow designs have established the fact 
that, below a certain horizontal trans 
verse tank velocity of about 1.0 ft per 
sec, the larger inorganic solids in sus 
pension in the mixed liquor will settle 
to the tank bottom. It has been ob 
served that such grit solids are rela- 
tively clean, due to the washing action 
of air diffusion, and that they will 
frequently ‘roll’ toward and accumu- 
late adjacent to the diffusers.’ 

lhe observations previously men 
tioned led to the design of tanks that 
could be purposely used for the depo- 
sition of grit and the movement of 
it so that the organic matter would be 
separated and carried out by the sew 
age flowing through the tank 

Most of the sewage treatment 
have 


manufacturers now 


device that 


equipment 
ror 
the organic matter from the inorganic 
matter found in raw grit 
These devices are mechanical, air or 
water agitation to accomplish the de- 
sired end. It is believed that these 
methods of agitation bring about ris 
ing velocities of the. sewage that are 
equal to the terminal velocity of those 
particles not desired in the grit 

The nature of washed grit is shown 


sale some separates 


so-called 


seen that 87.7 
washed grit is 
size 


in Table 2. It can be 
to 97 per cent of the 
larger than 0.2 mm in 


Summary 


There are numerous scientific prin 
ciples that must be understood when 
undertaking the operation of grit 
chambers. Good grit chamber opera 
tion will save many hours of labor 
and expensive maintenance of sewage 
treatment equipment. very operator 
of a sewage treatment plant should 
consider the grit chamber as an im 
portant part of his plant. 
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ORSANCO Acts to Monitor 
Ohio River Radioactivity 


Plans have been adopted by the 
Ohio River Valley Water Sanitation 
Commission to secure measurements 
of radioactivity at selected points in 
the 981-mile length of the Ohio River 
and at the confluence of principal trib 
utaries. The taken at a 
recent quarterly meeting of the eight 
state pollution control agency. It rep 
resents a preparatory step to regular 
monitoring of the river in order that 
the Commission 
changes in water quality resulting 
from the future disposal of radioactive 


wastes 


action was 


may he posted on 


Special skills and equipment for the 
survey are being made available 
through the Robert A. Taft Sanitary 
Engineering Center of the U.S. Pub 
lic Health Service located in Cincin 
nati. Aid from the Public Health Serv 


ice was requested by the Commission 
in its effort to keep abreast of develop 
ments in radiological safeguards for 
The 


water supplies “radioactivity 


background” survey is one step in this 


addition, the Publi 
Health Service will evaluate facilities 


program. In 


and provide consultation on radiologi 
cal testing of water supply sources in 
states signatory to 
Water 


each of the eight 
the Ohio River Valley 
tion Compact 


Sanita 


The Commission also received an 
salt-containing 
wastes in the Ohio River. The increas 


interim report on 
ing trend of chloride concentrations 
indicates the desirability of promul 
gating measures for future control 


Nothing so astonishes some people as 


does common sense and honest dealings 
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Now We Have a Distribution Division 


1 Letter from One Water Superintendent to Another 


Ne 
, 


Dear Gul: 


y ago we created a 
call it simply “Distribution” and we have headed 
a “Distribution Superintendent’. Yes, | know 
just catching up with the parade. Many large 
mall cities have had distribution divisions for a 
nit we well we just sort of got along with a 


ew division in our organiza 


ance foreman, a meter foreman, and ofhce engi 
vith help here and there from ever ybody 
me back I read a series of articles on “Distribu 
Water Sewage Works and it set me to thinking 
whole problem as it related to our operations l 


sand found an amaz 


on the 
looked back over my diaries and note 
llection of questions which had come up over the 
system. (Juestions on 


iT 
urd to the distribution 
lve location, hydrants, pipe materials, services, 


pipe 1Z¢ Val 
: 


rete? exten ions, and on and on 


vent i revi 


Distribution Div. Functions 


ny collection of notes and the articles | read, it 
eemed to me that a distribution division was called for and 
functions could be set up in a few main categories 
ook my collection of notes and diary entries and | 
index card for each question, note, or record of 
Then | began to sort them into piles of related 
After some considerable 


that it 


leas, and content 
wound up with four piles of cards, which | labelled 


Installation Operation,” and “Manage 


beyan to break down each stack of cards into 


and here is the way it came out 


)», (OPERATION 

a. Testing for flow and 
pressure, leaks 
Hydrant and valve 
maintenance oper 
ation 
Non-revenue 
tucies 


water 


- Locating leaks 
hing. backhiling , ating pipe 
ocating pipes 
treet repair 
{. Meter reading 
ing mains 
b Meter testing 


ny valves and " 
' Record 


ratit 
lesting 
Disinfect 


Emergency service 


ervice imstallation GEMENT 


Extension policies 
Bill collection 
(leaning man ‘ Public relations 
Leak repair a Bookkeeping 


Meter placement 


Moving mains 


Map Purchasing supplies, 


Record materials and equip 


merge ervice ment 


Organizing the Division 


\fter studying this arrangement of functions, etc., I de 
cided that the fourth category should be assigned to my 
elf, as General Superintendent, but the other three | 
grouped together as the province and immediate responsi 
bility of the Distribution Superintendent And for that 
job, | picked a trained engineer who had had experience 
in all of the phases mentioned. It so happened that he was 
at the time our Office Engineet 

Next | setupa “flow sheet” showing the breakdown and 
assignment of functions and responsibilities. Under the 
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Distribution Supt., I assigned three assistants or foremen, 
each in charge of one section. Now came some of the diffi 
culties of organization. A careful scrutiny of the subdivi 
sions indicated some overlapping of functions 

For example, if we set up a design section and an instal- 
lation section, both would have occasion to either prepare, 
reler to, or revise maps. Also each has reason to maintain 
other records. The operation section, too, has occasion to 
keep records, other than meter readings. Therefore it 
seemed logical to me to have a “Map and Record Section”, 
with at least one engineer in charge of all maps and records 
New maps for new installations would, of course, be pre 
pared by the Design Section and then turned over to the 
Map and Record Section. Revision of all maps would be 
done by the map and record engineer ard all field notes and 
records of installation and operation would be turned over 
to him for entry in the permanent record files 


Liaison Needed 


In considering the functions of Installation and Opera 
tion, you may wonder why I did not place main cleaning 
and leak repair under “operation” instead of installation 
Well, at first I did just that but then I realized that when 
ever you clean pipe, and whenever you repair leaks, it is 
necessary to dig, backfill and many times to repair streets. 
lherefore, it seemed to me that since the digging equip- 
ment is in the Installation Section, it was sensible to put 
cleaning and leak repair there too 

(On the other hand, the function of locating leaks, and 
deciding what mains to clean and line should be strictly a 
responsibility of the Operation Section. I recognize, too, 
that not one of these sections can operate in a vacuum ; 
there must be a liaison and cooperation between each sec- 
tion. That liaison is maintained by daily conferences be- 
tween the Distribution Superintendent, his three assistants 
and the map engineer. Once each week | sit in on these 
conterences 

In the matter of emergency service and repair, both 
(eration and Installation sections are involved. To han- 
die these problems, we have two special emergency crews 
made up of men from both sections. These crews alternate 
on service or emergency calls, with all effort being made 
to see that the number of hours of emergency work is 
divided equally between them. Normally each crew is on 
call every other week. The Distribution Supt. and his three 
assistants each take a week in rotation when they are on 
call and responsible for the functioning of the emergency 
crew \nd if something real bad happens, we'll all be out 


on the job 


Efficient System 


You may ask, how many men did we have to add to our 
staff. The answer is, just one, and we needed him anyway. 
Our whole operation functions much more efficiently now, 
and actually costs us less money to operate. Whenever | 
see the improvement in our employee morale, the improved 
operations, the customers’ satisfaction, | am amazed that 
we had let this reorganization go so long. Like a great 
many other water works I know, our operations had, like 
Topsy, “just growed” without thought as to how or why. 
Now that I've seen the light, I'm going to try to sell the 
you're the first one 


Yours, “Jom 


idea to all my friends, 

















Activated Sludge ‘Pakage’ Plant at Contra Costa, Jr. College, Contra Costa, California. This 
7’ unit is designed to treat 15,000 gallons per day. Roy E. Ramseier, Consulting Engineer. 


CHICAGO PROCESS EQUIPMENT 


for Small, Compact Activated Sludge Plants 


Consistently Specified by Sanitary Engineers ox 


Activated Sludge ‘Pakage’ Plant installed for the Goodyear Tire and 
Rubber Company Plant, Topeka, Kansas. This 18’ unit is designed to 
treat 125,000 gallons per day. J. G. Turnbull, Consulting Engineer. 





SMALL COMMUNITIES 


@® TURNPIKE SERVICE 
FACILITIES 


INDUSTRIAL FACILITIES 
@ AIRPORTS 


® HOSPITALS, SCHOOLS AND 
OTHER INSTITUTIONS 


OVER 230 IN OPERATION 


Activated Sludge ‘Pakage’ Plants have a proven 21 year 
record for producing sparkling clear effluent. 

Many semi-automatic features simplify operation and 
assure trouble-free performance under all conditions. 
‘Pakage’ Plants can be operated by men with State Board 
of Health minimum classifications 


Aeration and clarification are accomplished in a single 
tank with positive sludge control that covers a wide 
range of sewage flows and strengths. 


‘Pakage’ Plants handle sewage flows of from 15,000 to 
500,000 gallons per day in single or multiple units, They 
may be safely located near dwellings, as the plants are 
free of flies, foul odors and unsightly appearances. 
Specify Activated Sludge ‘Pakage’ Plants for proven and 
trouble-free sewage treatment performance. Write to 
Department N. 
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AND RECORDED 


CAST () Hon 


Each length of pipe we manufacture posses through the 
above hydrostatic test press where it is filled with woter 
end the pressure roised to 500 pounds per squore .inch 
The most common water works pipe is designed for on 
operating pressure of 150 pounds per squore inch. This 
undergoes the 500 pounds per square inch hydrostatic test 
end permanent records for each piece of pipe ore kept 
on file for inspection by our customers of all times. You 
can be essured with Alebomeo's Super De Leveud Cost iron 
Pipe. in sizes of 3 to 24” in modern long lengths. Bell 
and Spigot, Mechanical Joint and Flanged Pipe 


General Sales Offices 
ANNISTON, ALABAMA 


vite Inquiries to Our Nearess Soles Office 


ayy 
dv 


rf) O- 
xoul 19) Ls¥ 


We In 


120 6. Michigen Ave 350 Fifth Avenve 
Chicage Minors New York |, New York 


ALABAMA PIPE COMPANY 


ANNISTON ALABAMA 


Star Performers on Important Duties 


Aurora Non-Clog Pumps, both 
Vertice! and Horizontal have won 
high favor 


— for industrial by- 
Products semi-solids, 
wastes, municipal tew- 
age plants, lift sta- 
tions, buildings and all 
duties involving the 
handling of heavy tia- 
wids and liquids con 
taining solids. 


Type KGG Aurore 
Horizontal! Non-Clog Pump 


Write for 
BULLETIN 121 


Write TODAY 
for 
CONDENSED 
CATALOG “Mm” 


DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA’ PUMP oivision 
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Dec, 12-16-——Cleveland, Ohio 
Nuc Lear Encineerine & Science Concress, Public Auditorium, 
Cleveland, Ohio, sponsored by Engineers’ Joint Council 

Dec. 14—Augusta, Me. 

Maine Water UTIities ASSOCIATION 
15 Bowdoin St., Winthrop, Me 


1956 


Sec’y., Earle A. Tarr, 


Jan. 17—New York, N. Y. (Park Sheraton Hotel 
New York Secrion, A.W.W.A. Mid-winter Luncheon; Secy., 
Kimball Blanchard, Rensselaer Valve Co., 56 Grand St., White 
Plains, N. Y 

Feb. 8-10—Indianapolis, Indiana (Lincoln Hotel) 

InpIANA Section, A.W.W.A., Secy., Robert J. Becker, Indian- 
apolis Water Company, 113 Monument Circle, Indianapolis 6, 
Ind 

Feb. 13-17—Dallas, Texas 

.MERICAN Soctety Civit ENGINEERS 
Exec. Secy., W. H. Wisely, 33 W. 39th St., New York 18, N. Y 
Feb 14 Newark, N J. (Essea House) 
New Jersey Secrion, A.W.W.A., C. B. Tygert, Secy., Box 178, 
Newark 1, N. J 
Feb. 26-29—Los Angeles, Calif. (Statler Hotel 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 
F. J. Van Antwerpen, 25 W. 45th St.. New York 36, N. Y 

Mar. 18-21—Augusta, Georgia (Bon Air Hotel) 

SouTHEASTERN Section, A.W.W.A., Secy., N. M. deJarnette, 
Ener., State Dept. Pub. Health, 245 State Office Bidg., Atlanta 
3, Ga, 

Mar. 21-23—Chicago, Illinois (LaSalle Hotel) 
Inurwors Secrion, A.W.W.A., Secy., Dewey W. Johnson, Cast 
Iron Pipe Research Association, 122 So. Michigan Ave., Chi- 
cago 3, Ill. 

Apr. 3-5—Philadelphia, Pa. (Bellewue-Stratford Hotel) 
Pennsytvania Section, A.W.W.A., Secy., L 


S. Morgan, State 
Dept. of Health, Greensburg, Pa 


Apr. 4-6—-Topeka, Kansas (Jayhawk Hotel) 


Kansas Section, A.W.W.A., Secy., Harry W. Badley, 119 W. 
Cloud, Salina, Kansas. 








Apr. 5-6—Chapel Hill, N. ¢ 
Fiera Sournern Muwicipat & Inp. WaAsTE on ae 
Okun, Univ. of North Carolina, Chapel Hill, Cc 


Apr. 5-7 Safford, Arizona (Hotel not selected 
Arizona Section, A.W.W.A., Secy., Quentin M 
Sewage & Water Works Assn., 721 N. Olson Ave 
Ariz 

Apr. 6-7—Livingston, Montana (Line: 
Montana Section, A.W.W.A., Secy., 
Board of Health, Helena, Montana 

Apr. 11-13—Nebraska (Hotel and City not selected 
NeprasKA Section, A.W.W.A., Secy., John E 
rrust Bidg., Lincoln, Nebr 

Apr. 18-20—Utica, New York (Hotel Utica) 

New York Section, A.W.W.A., Secy., Kimball Blanchard, 56 
Grand St., White Plains, N. ¥ 


Apr. 23-25—London, Ontario (Hotel London) 
CANADIAN Section, A.W.W.A., Secy., A. E. Berry, 72 Grenville 
St., Toronto, Ont., Canada 

Apr. 26-28—Victoria, B. C. (Canada Empress Hotel) 
Paciric Nortuwest Section, A.W.W.A., Secy., Fred D. Jones, 
Distr. Supervisor, Rm. 305, City Hall, Spokane, Wash 


May 6-9—New Orleans, Louisiana (Roosevelt Hotel 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 


F. J. Van Antwerpen, 25 West 45th St., New York 36, N. ¥ 


Daniel A 
Mees, Ariz. 
Tux son, 


In Hotel) 


A. W. Clarkson, State 


( iss m, 922 





May 6-11—St. Louis, Mo. (Diamond Jubilee Conference) 
A.W.W.A. Convention, Secy., Harry E. Jordan, A.W.W.A 
Assn., 521 Fifth Ave., New York 17, N. Y 











June 4-8—Knoxville, Tenn. (Hotel not selected) 
AMERICAN Soctety Crvit ENcineers, Exec. Secy., W. H. Wisely, 
33 West 39th St.. New York 18, N. Y¥ 


American Society for Testing Materials 


Sept. 9-12—Pittsburgh, Pa. (Wm. Penn Hotel) 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 


F. J. Van Antwerpen, 25 West 45th St., New York 36, N. Y 


Sept. 12-14—Bolton Landing, Lake George, New York ( 
Inn) 
New York Section, A.W.W.A., Secy., 
Grand St., White Plains, N. Y 
Sept. 12-14—Flint, Michigan (Durant Hotel) 
Micuican Section, A.W.W.A., Secy., T. L 
Mich. Dept. of Health, Lansing 4, Mich. 


Sept. 16-20—New Encianp Water Works Assw., Secy., 
Bogren, 14 Beacon St., Boston 8, Mass. 

sept 17-19 
KENTUCKY-TENN, SECTION, 
Jr., Tenn. Dept. of Pub. Health, 
Tenn 

Sept. 17-19—Chattanooga, Tenn. (Hotel Patten 
KentTucky-Tenn, INpustRIAL Wastes AND Sewace Works 
Assn., Secy., S. Leary Jones, Tenn. Dept. of Pub. Health, 4310 
Dale Ave., Nashville 4, Tenn 

Sept. 19-21—Toledo, Ohio (Commodore Perry Hotel) 
Onto Section, A.W.W.A., Secy., M. E. Druley, Dist. Mer., 
Dayton Power & Light Co., Wilmington, Ohio 

Sept. 26-28—Wiisconstn Secrion, A.W.W.A. (Hotel Not Selected) 
Leon A. Smith, Supt. Water & Sewage, City Hall, Madison 
3, Wis 


June 17-22 


Sagamore 


Kimball Blanchard, 56 


Vander Velde 
Geo. C 


Chattanooga, Tenn. (Hotel Patten) 
A.W.W.A., Secy., 
420 6th Ave 


J. Wiley Finney, 
N, Nashville 3, 





Oct. 8-11—Los Angeles, Calif. (//otel Statler) Annual Con 
vention 
AnD INpUsTRIAL Wastes Assns 


4435 Wisconsin Ave., N.W., 


FEDERATION OF SEWAGE 
Ralph Fuhrman, Exec. Secy 


Washington 16, D. ¢ 











Oct. 14-17—Little Rock, Arkansas (Marion Hotel) 
SoutnHwest Section, A.W.W.A., Secy., Leslie A. Jackson, Rob 
inson Memorial Auditorium, Little Rock, Ark 
Oct. 15-19—Pittsburgh, Pa. (Hotel Not Selected 
AMERICAN Society or Civ. ENGINEERS 
Exec. Secy., W. H. Wisely, 33 W. 39th St., New York 18, N. Y 
Oct. 18-19—Atlantic City, N. J. (Hotel Madison) 
New Jersey Secrion, A.W.W.A., Secy., C. B. Tygert, 
Newark 1, N. J 


tox 178, 








AN ALL STEEL 
Waste Treatment Plant 


The tank at the left is a Spiragester, the tank to the right is 
a high rate filter, and the short tank in the foreground is a 
non-mechanized hoppered bottom final Spiraflo Clarifier. The 
plant handles the wastes from an ice cream manufacturing 
plant. 
Write for New 
Spiragester Bulletin No. 135 


LAKESIDE ENGINEERING CORPORATION 


222 West Adams Street anise 6, iil 








PEERLESS HORIZONTAL PUMPS 


For: Water Supply, 
Sewage and Waste 
Disposal, Boosting, 
Fire Protection, 
Cooling Tower and 


Process Services. 
“A 


Write for descriptive PEERLESS a 
Bulletin on type you PUMP DIVISION x 


require. > 
Food Machinery and Chemical Corp. a 


“~~ Factories: Los Angeles, Cal; Indianapolis, ind. 


é Offices: New York; Chicago, &. Louis; ~\ 
a Atlanta; Phoenix; Dalles, Piainview ond 
“¢ Lubbock, Texas; Fresno; Los Angeles: a 


Albvaver 
Ss _ oe™ 
®Uitpns vt 
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| pany’s Water Meter Division. Field 

W & SW data gathered by these engineers indi- 

cate that towns which installed 1-inch 

58 meters experienced reduced mainte- 
Ww4 nance and repair costs 

A typical case in point is the Water 


‘ Department of the Chicago suburb, 
OVERFLOW FROM THE MAIN SECTION | Flossmoor, Ill. It is a town of large 
homes with wide expanses of lawn and 
gardens which need almost constant 
watering during Summer months. In 
of aluminum, barium, boron, cobalt, Winter three wells supply the suburb 
nickeland With approximately 300,000 gallons 


Dissolved Load of Streams ppm of gold, with even lesser amounts 


ls Staggering Quantity 


copper, lithium, manganese, 


Due to its unexcelled solvent pow zine daily ; summer increases the require- 
et iter dissolves and carries with Rivers are responsible for carrying ™ent to 900,000 gallons per day 
it at least a portion of everything with this cargo of solubles to the sea. With City officials specified the use of 
vhich it comes in contact, reports this in mind, one dabbler in figures l-inch meters for their 100 percent- 
The Catalyst. Even substances nor has estimated that the streams of the metered system. Because break-downs 
mally considered unsoluble are found world annually carry in solution some- 4f¢ 80 infrequent as to be negligible, 


home owners have obtained uninter- 
rupted service. Meters are purchased 
by residents from the water depart- 
ment, which handles their maintenance 
and conducts periodic checks to guar 


ectrographic analysis to be thing like 2,734,961,439 metric tons 
the water molecules of solid matter, of which 11.67 per 
Chemical examination of water cent is silicious in character 


from the Dead ea (so named le 





cause of the inability of life to sub 





ist in it) has disclosed the fact that Report “Oversize” Water Meters antee operating efthciency 
t has the highest salinity (245,750 tmorove Service, Save Money : 
ppm) of a of the large bodies of ‘ ‘ ’ 
water Although Sé-inch is regulation size Marry Gidley and Bill Staub Join 

| contrast, the total solids con for water meters, municipal water W. D. Kelley in New Firm 
tent of the ocean is only about 35,000 boards should consider the money Harry K. Gidley. Director of the 
ppm. [his latter value 1s made up of saving advantages of installing l-inch Division of Sanitary Engineering of 
t series of elements ranging from water meters, according to engineers the W. Va. State Dept. of Health and 
19,400 ppm of chlorine to 0.000005 of Rockwell Manufacturing Com Executive Secretary of the West Vir- 











BUILDERS PROPELOFLO is an inexpen- totalizer shows water use directly in 


sive main line meter for totalizing water gallons, cubic feet, etc. For complete 
consumption. Gives dependable, information on this easy-to-install meter, 
trouble-free service on the job. Meters write to Builders-Providence, Inc., 350 






accurately over wide range — six-digit Harris Ave., Providence 1, Rhode Island. 


BUILDERS-PROVIDENCE 


DIVISION B-i-F INDUSTRIES, INC. QD) icc: 


SVIL Os tPON FOUNDRY © PROPORTIONE ERS INC. @ OMEGA MACHINE CO ODERS 
T 


Ee 
CONTROLS 
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W ater 


Commission, resigned 
1955, to end a twenty- 


ginia 
on Oct. 15, 
hive year career with the Department 
of Health. He will become associated 
with W. D. Kelley, Consulting Engi- 


neer, South Charleston, W. Va., in the 
private practice of engineering. Mr 
Gidley and William S. Staub, who is 
resigning as Vice President, W. Va 
Water Service Co., will enter the firm 
as partners and the business will be 
conducted under the name of Kelley, 
Gidley and Staub, Consulting Engi- 
neers, with offices at 5418 MacCorkle 
Avenue, S. W South Charleston, 
W. Va 

Mr. Kelley has been active in West 
Virginia as a consultant, predomi 
nately in the water supply and sewer 
age fields during the past ten years 
Mr. Gidley who was graduated from 
the College of Engineering, West Vir 
ginia University in 1929 witha B. S. in 
Civil Engineering and M. S. degree in 
Sanitary Engineering from the Uni 
versity of North Carolina in 1949, first 
joined the Division of Sanitary Engi 
neering aS an assistant engineer in 
April, 1930. In addition to his duties 
as State Sanitary Engineer, Mr. Gidley 
has served since 1954 as Executive 
Secretary and directed the technical 
activities of the West Virginia State 
Water Commission 

Mr. Gidley is also currently Secre 
tary-Treasurer of the West Virginia 
Section of the American Water Works 
Association, Member of the Executive 
Board of the Charleston Chapter of 
West Virginia Society of Professional 
Engineers, National Director of Fed 
eration of Sewage and Industrial 
Wastes (Associations and 
sioner of Ohio River Valley 


Commis 
Water 


Sanitation (ommussion 





Pickups from Purdue's 
“Sanitary Engineering News” 
DON E. BLOODGOOD, Editor 
State Department of 
Health has issued a supplemental re 


port on its water fluoridation study 
in the city of Marshall, Texas 


lhe lexas 


It states that in 1953, among six 
year old children who were born since 
city water fluoridation was begun, 
43.8 per cent have histories of no 
dental decay 

Only 13.1 per cent of Marshall six 
year-olds had histories of no dental 
decay 


For your own protection, make a 
written record of your invention as 
soon as possible and keep notes on the 
development of the invention. Date 
and sign all notes and sketches 
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Sludge drying beds in the Landis Township Sewage Disposal Plant, Vineland, N. J. 
Concrete areas are well protected against deterioration by Bitumastic No. 50. 


It would be difficult to find forces that 
are more destructive than those en- 
countered in modern sewage plants. 


Under the onslaughts of raw sewage 
and strong chemicals, concrete de- 
teriorates quickly and metal soon cor 
rodes unless the equipment is pro- 
tected by specialized materials 


Protection for Water Lines 


Koppers makes hot-applied Bitumastic”™ 
Enamels thot protect interior and ex 
terior surfaces of large-diameter water 
lines against every corrosive force 

| found underground. Write for free 


literature 


| MADE ONLY BY KOPPERS 


BITUMASTI(. PROTECTIVE COATINGS 


DISTRIBUTORS 


SOLD THROUGH INDUSTRIAL 





That is why Bitumastic No. 50—a 
specialized material—was selected to 
protect the concrete in these sludge 
drying beds. Bitumastic No, 50 is 
extra-thick. It is extra-tough. And it 
is specially formulated from a base of 
coal-tar pitch that is, for all practical 
purposes, impervious to water. 

lo control corrosion and deteriora 
tion, Koppers makes a family of cold 
and hot-applied protective coatings 
Each coating is specially formulated 
to handle specific protection jobs 
Write for complete information on 
how these durable coatings can give 
your sewage-plant equipment Jasting 


protection. 
KOPPERS 
LWA 


YW 





“KOPPERS COMPANY, INC. 


Tar Products Division, Dept. 1261-1, Pittsburgh 19, Pennsylvania 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOOOWASD, ALA. 
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New Effective Backwashing Device 
1201 


iter Conditioning Co 
| plants throughout the 
ce 


conjunction 


veloped a new and 


To 


the MATHEWS Flange Barrel Hydrant 


For maximum reliability at lowest cost, you 
can’t buy better than the Mathews Flange 
Barrel Hydrant. It has all the features that you 


look for 


sion-type 
damage, 


least one 





ing areas 


loss of pressure 


And at slight extra cost... 
The Breakable Flange and 


Stem Cou 


signed flange in the standpipe 
just cbove ground level and a 


frangible 


stem are both designed to snap 


when struc 


to break the hydrant. Both can be 


replaced 


sively without excavation, while 
the rest of the hydrant remains 
undamaged. 


MATHEWS wnyvoranrs 


Mede by 8. 0. Weed Company 
Public Ledger Building, Independence Squore 
Philaedeiphie 5, Pa 
Send.Spun" Pipe 
and 8. D. Weed Gote 


Manufacturers of 


sand molds) Valves 


Water & SEwace WorxKS, DecemMBer, 1955 


parts removable through the barrel, compres- 


tion, every friction point is protected by at 


centrifugally cast in 


e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


New Equipment 


effective method of combatting 
certain backwash difficulties occur 
ring in filtration and ion exchange 
materials 

\ccording to the company, this 
innovation, sub-surface washer, 
is being used with great success in 


a 


meet every requirement 
you can depend on 





in a top-quality hydrant — internal 
valve to prevent leaking in case of 
completely revolving head. In addi- 


bronze surface, and all water-carry- 
are designed to reduce friction and 


pling —A specially de- 


coupling in the hydrant 
k a blow heavy enough 


quickly and inexpen- 


Send for this 60- 
pege cateleg. it 
contains full infor 
mation about the 
R. D. Weed line of 
Cast tron Pipe, Fire 
Hydrants, Gate 
Volves, and Hy 
draviic Machinery. 





demineralizers, zeolite softeners 
and filters experiencing excess foul- 
ing of beds. Many waters not turbid 
enough to justify clarification still 
contain enough soluble solids to 
plug softeners and filters. In such 
cases ordinary surface washing de- 
vices become inadequate and 
proper backwashing is hindered 

Physical fouling of ion exchange 
and filter beds can result from one 
of three causes: (1) dense precipi- 
which must be broken into 
finer particles for removal by nor 
mal backwashing rates; (2) sticky 
precipitates which cause filter and 
ion exchange particles to form large 
lumps—short circuiting backwash 
water: and (3) fibrous materials 
which form a matting on the sur 
face of the bed. 

In all three cases channeling and 
short circuiting will result in the 
beds unless the obstructing solids 
are broken up and removed. At- 
tempts to accomplish this by using 
excess backwash rates will cause 
loss of ion exchange material as 
well. Wherever it has been needed 
the sub-surface scrubber has been 
most successful in breaking up 
these solids, preventing bed foul- 
ing, and permitting effective back- 
washing at normal rates 


tates 


Tenoning Tool For 
Asbestos Cement Pipe 
1202 


Spring Load Manufacturing Cor 
poration, Seattle, Wash., has devel 
oped a new asbestos-cement tenon- 
ing tool that to 
engineering time by eliminating the 
need for figuring and specifying 
short lengths 

Available in two sizes, 4” to 8” 
and 10” to 20”, the Spring Load 
\CT-Model B asbestos- 
cement pipe ends for Ring-Tite, 
Simplex and Tapered Couplings; 
Roto-Split Flanges, Poured Flange 
Assemblies as well as making clos- 
ures and end facings 

The simple operation of changing 
the cam plate adapts the tool for 
cutting any type profile. According 
to the company the completely au- 
tomatic feed and quick release 
make the ACT Model B the fastest 


said save 


«< 


machines 





e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


tenoning tool developed to date, | /\ 
and it is so light weight that one 
man can operate it right on the job 


Cubicle Control Panels 
1203 

The Permutit Company, New 
York, N. Y., has developed a steel 
cubicle method of installing in 
struments and electrical controls 
for a water conditioning plant 

Among the advantages claimed 
for this method are: it permits fac 
tory assembly, wiring and testing 
before shipment; it centralizes in 
struments and controls and thus 
eases the burden on both operating 
and maintenance personnel 
Low-Priced Deodorizing Agent 

1204 

Fritzsche Brothers, Inc., New 
York, N. Y., has developed a low ~ Ten hydraulically oper 
priced deodonzing agent tor the : ated SMS-Rotovalves 
control of offensive odors arising here range in size from 
from city dumps and sewage dis is’ to 
posal plants 

The new product, identified as 


Engineers: Greeley & 
Hansen, Chicago 


Putrol, is recommended especially 
for masking the odors of putrefac 
tion and for controlling odors re 
sulting from the decomposition of 


rrotein materials. It is said to be 
For the City of Niagara Falls, N.Y. ... 


very effective in reducing the un 


jleasant by-odors from fat render- | 
centered SMS-ROTOVALVES SAFEGUA2D 


ing operations 

A companion product, Neutro HIGH AND LOW SERVICE PUMPS 
leum, developed by the same chem- | 
ical firm, has been used for years 


and according to the company is SMS-Rotovalves were specified to safeguard service pumps in 
one of the most successful and the City of Niagara Falls’ new pumping station. Greater initial 
widely employed deodorants ever shut-off and positive control of closing time made them a logical 
developed for general industrial choice to minimize water hammer in pump start-ups and shut- 
application. It has been used effec downs. Because SMS-Rotovalves have less pressure loss with 
tively in masking the odors asso 
ciated with various industrial power. 
wastes In addition to the SMS-Rotovalves, SMS Babbit-Seated Butter- 
° fly Valves meet the rugged, high service header requirements 
New Double Disc Gate Valves of fast, positive closure. At the adjacent filtration ae 76 R-S 
1205 | Rubber-Seated Butterfly Valves were specified to give drop-tite 
Crane Co., Chicago, Ill., has an- | closure, unusual economy of layout space and cut initial con- 


a full line opening than other valve types, they save pumping 


nounced a 


‘ficient line of iron body double ; 
efhicient . » DOS eatmard Whatever your application require- 


disc poe | seat gate valves for | ments, SMS has the experience and 
water WOrks service facilities to meet them. For addi Hydraulic Gates & Hoists 
\ccording to the company the Turbines Trash Rakes 


tional information on our complete 
di © Sset mbly of the new \.W.W.A, line of cone, ball and butterfly valve, Pumps fa Accessories 
vaive consists ol only four parts 


. see our local representative or write 

as compared to 13 parts in the more | the S. Morgan Smith Company 

complicated old style construction. | York, Pennsylvania 

The entire assembly is simple, efh 

cient and fool-proof, and cannot be | Rotovalves IM Free-Discharge 


incorrectly assembled, nor can it Ball Valves Valves 

fall apart while in service Butterfly Controllable-Pitch 
The new design now applies to Valves I Ship Propellers 

the non-rising stem valves only, le 

with the addition of mechanical 


(Continued on page 98A ) Affiliate Company: S. Morgan Smith, Canada, Limited, Toronto 


newly designed, highly | struction costs 
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and only to sizes 
maller 


Triplex Ditch Tamper 
1206 


Power Tool Company, 
has developed the new 
narrow Ditch 

it back fill 


narrow as 


lamper 

tamping in 
10 inches 
ion at grade level in ditches up 


feet deep because of its adjust 
uncle 


| amper, 


l riplex 


mounting 


hor att powered tampers, 15 


Cross Section Type M Pump 


used, with minor variations, in all sizes 4° and larger 


This construction is 


e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


operated by only one man and features 
close-coupled design to permit tamp 
ing in narrow water line trenches, gas 
line trenches, et 

rhe handles, 


both vertically and horizontally, 


be adjusted 
allow 
tamping at any level from the surface 
to a 5 foot depth with simple, quick 
adjustments 


which may 


Universal Trencher 
1207 


Heller Manufacturing Corporation 
los Angeles, Calif., has announced an 
addition to their trencher line 


Group of Double Suction Pumps ready for 


installation in municipal water works. 


Worrg- Proof 


YOUR PUMPING PROBLEMS 
with WHEELER-ECONOMY PUMPS 


Wheeler- 
[ype “M”" Pump shows en- 
gineering that means around-the-clock, 
around-the-calendar performance 
peace of mind for the men in charge 
Longer life and less maintenance work 
results from these important features 
lhe method of supporting the rotor 
between outboard bearings with end 
thrust practically eliminated hori- 
zontally split casing with all pipe con 
nections in lower half so that rotating 
parts can be removed without disturb- 


This « 
Economy 


iteaway section of a 


ing connections or pump alignment 
Inlet designed to reduce leakage and 
friction losses Double-bearing con- 
struction provides for longer packing 
life Low pressure stuffing boxes 
Wearing parts readily renewable 


To insure correct application for your 
municipal or industrial project, 
Wheeler-Economy offers specialized 
engineering service as well as a wide 
selection of pump sizes and cases. 
Write for CATALOG A-1052 


WHEELER-ECONOMY PUMPS 
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The Universal Trencher is now ap- 
proved allied equipment for mounting 
on the John Deere 40 Crawler tractor. 

The new trencher has a digging 
depth of four feet and trenches 14”, 
16” and 18” widths 

Especially designed as a utility 
trencher, the Universal holds line and 
grade without effort, is hydraulically 
controlled and trenches easily in small 


Big Guillotine Power Pipe Saw 
1208 


The E. H. Wachs Company, Chi 
cago, Ill, has developed the Big 
Guillotine, a new large capacity 
power that cuts iron or 
steel pipe up to 16” in diameter on 
the job in a matter of minutes. The 
new will cut 10, 12, 14 and 16 
inch cast iron and steel pipe in a 
space only 32” wide 

Double chain pipe vise clamps 
Guillotine Saw to pipe, ready to cut, 
in a matter of Machined 
cast steel V saddle base assures a 
square cut at right angle to pipe 
Pipe acts as machine tool base 


saw cast 


saw 


sec onds 


Heavy Duty Slurry Pump 
1209 

Morris Machine Works, 

ville, New York, has developed a new 

duty slurry pump, the Type 


Baldwins 


heavy 
RX 
s| his low 
pump is available in seven different 
from 2 to 6-inch size. It ts 
designed to handle abrasive slurries 


speed, continuous duty 
models 


of cement, sand, coal, solids, chemical 
sludges, plant wastes, and other prod- 
ucts up to the maximum of fluid con 
sistency under suction lift of positive 
head 

Among the features of this pump 
are that the stuffing box is subject to 
suction pressure only; the wearing 
parts can be reached without disturb- 





e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


ing the piping; and the rotating ele 
ment 1s adjustable to take up for any 


wear. In addition, the liners on both | 


sides of the impeller are renewable 


Self-Priming Centrifugal Pump 
1210 


Homelite, Port Chester, New 
York, has developed a new selt 
priming, centrifugal pump that is 
designed to work effi iently at low 
noise level, slow speed operation 
and yet deliver a full capacity of 
9,000 g.p.h 

The Homelite 36S2 weighs only 
8&7 pounds easy to carry to any 
job location. Fast to set up, quick 
to start, the 36S2 has a guaranteed 
28 foot suction lift and 65 foot total 
head including friction. Automati 
priming at 5 foot suction lift takes 
just 9 seconds. The automatic seep 
age control keeps water right down 
to strainer level for dry working 
conditions. Simple de sign and op 
eration, clog-proof impeller, and 
dependable Homelite engine mak« 
the 36S2 an extreme ly low-cost unit 
to operate and keep maintenance 
expense to a minimum 


Level Controller 
1211 
Fielden Instrument Divisio 
Robertshaw-Fulton Controls Con 
P 


pany, Philadelphia, Pa., has dey 


l 
| 
oped a new level controller that is 
said to combine the “greatest prac 
tical advantages” of both electroni 
and air pressure control 
ments 


The new device, called “Pneu 


instru 


tronic” level control, utilize the 


lectronic capacitance 


accuracy Ot e 
sensing elements to detect minute 
changes in levels in tanks, drums 
pipelines and other conveyors 
Electronic signals are then con 
verted by the Pneutronic control 
into proportional pneumatic out 
put 

The modulating air output, the 


(C ontinued on pade JO0A) 





THOROCLEAR 


Invisible Water Repellent 


Ask your dealer about this 
powerful silicone water repellent 
developed by years of research by 
General Electric Company and 
now produced by us for your pro- 
tection. Ask for Circulars No. 
30 and 31. 

No change in color or texture 
of brick, limestone, sandstone, tile 
or stucco surfaces. Applied by 
brush or spray. 

Keep water out of your ma- 
sonry walls and protect interior 
plaster, paints and expensive fur- 
nishings. 


THORITE 


20 Minute Set Patching Compound 





Repair those broken sills, steps, 
concrete floors, chimneys and 


uM he 
- /¥ other defective masonry! Ask for 
circular No. 20. 


Las THOROLOK 


NO. 100 


Use it for your basement or 
factory floors. New, with spe- 
cial alkali resistant pigments. Ask 
for Color Card 32-C. 


thOoLat 





Manufacturers of 


WATERPLUG, THOROSEAL, QUICKSEAL 


for all types of 
masonry protection! 


GET OUR PICTORIALLY DESCRIBED 
LITERATURE "H oO 
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uid, 1 ufficiently 
control valve 
neumats control equipment 


tec ire 


pow eT 
and 


merate 


ervo motors and 


halance mechanisms 
company 
ikest link in any con 


vhich use them 


Compact Brake Motor 
1212 
trical Motor lr Los 
has de 


motor 


, 
eloped a more 
huilt to the re 


peciiu ation 


which, 
engineers, 


e If interested in equipment or literature mentioned below, mail a 
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The | 
usefulness of quick-stops and positive 
holding, as well as a through-shaft 
extension for hand cranks, tachome 
ters or other accessories. A direct act 
brake is used which 
directly to 


niclosed motor features the 


ing magnetic disc 


can be connected either 
the motor terminals or to 
power suppl \s a safety 
the brake will set and hold in the 


event of power failure or low voltage 


a separate 
measure 


by means of mechanical spring action 
which 
more horsepower in less 


seasoned to 


[he rugged cast-iron frame 


now cen lose 
is heat prevent 


ys i om 30 


Dirty, clogged water mains are a serious—dangerous threat 

to any fire fighting organization. Low water pressure caused by 
incrusted pipes often makes the difference between minor damage 
and major conflagration. Yes, dirt can mean disaster. 


Your community deserves the extra-protection of clean water mains. 


And, National with almost a half-century of cleaning 
experience can guarantee restoration of any water main to 


at least 95% of its original rated capacity! 


Call National today 


tomorrow could be too late! 


Calli Ualional toda 


4 


NATIONAL WATER MAIN CLEANING COMPANY 


50 Church Street * 


ATLANTA 
P. ©. Bex 385 * BOSTON, MASS 


New York, N. Y. 


GA; 333 Candler Building * BERKELEY, CALIF; 905 Grayson Street * DECATUR, GA; 
115 Peterboro Street * CHICAGO 


122 So. Michigan Avenue 


ERIE, PA; 439 E. 6th Street * FLANDREAU, $.D.; 315 N. Crescent Street * KANSAS CITY, MO; 406 
Merchandise Mart and 2201 Grand Avenve * LITTLE FALLS, NJ, BOX 91 * LOS ANGELES; 5075 
Sante Fe Avenve * MINNEAPOLIS, MINN; 200 Lumber Exchange Building * RICHMOND, VA; 210 


E. Franklin Street * SALT LAKE CITY; 149.151 


TENNESSEE 


204 Slayton Street * MONTREAL, CANADA; 2032 Union Avenue * 


W. Second South Street * SIGNAL MOUNTAIN, 


WINNIPEG, 


CANADA, 576 Wall Street * HAVANA, CUBA; Lewrence H. Daniels, P. O. Box 531 * SAN JUAN, 


PUERTO RICO; Luis F. Ceratini, Apartado 2184 
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available with 
oversize 


motors are 
undersize, or 


h.p. The 
standard, 
brakes. 


Low-Cost Crawler Tractor 
1213 


The American Tractor Corp., Chur- 
ubusco, Ind., has announced that two 
new developments in the low-price 
crawler tractor field—a new all-hy- 
draulic instant-shift transmission and 
torque converter drive—are now in- 
corporated in the new | cu. yd. Model 
“600” Terraloader 

The new Terramatic transmission, 
which makes crawler operation easier 
provides 4 speeds forward up to 5.6 
MPH and 4 speeds reverse up to 6.2 
MPH. 

According to the company, another 
important advantage of the new Ter 
ramatic transmission is that it permits 
full power-turns with the touch of a 
finger, or pivot-turns with 
hydraulic foot brakes. In both cases, 
hydraulic clutches provide effortless 
control and maneuverability 


smooth 


Forward-Tipping Bucket 
For Truck Loader 
1214 


Holmes Company, 
has introduced 
Bucket 


(Owen 


The Ernest 
Chattanooga, Tenn., 
a new Forward-Tipping 
that permits the Holmes- 
Truck Loader to be used as a load 
ing unit for other trucks 

The new type Hydraulic For 
ward-Tipping Bucket was designed 
and developed to perform two im 
First, to improve 
operations 


portant functions 
digging and shoveling 
when the unit is used for self-load- 
to permit the equip 
loading other 


ing; second, 


ment to be used for 


V ehic les 


Air-Cooled Diesel Engine 
1215 


Minne 


new 


D. W. Onan & Sons Ine 
apolis, Minn., has developed a 
16 HP air-cooled diesel « 

This heavy-duty, full-diesel engine 
is being offered for the first time as a 
Formerly, this engine 


ngine 


separate item 
was manufactured exclusively as the 





e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 101A 


. prime mover for the company’s 5,000 
wGhemicals you live by = Giesel electric generating Plant 
; 1¢ engine is a 4-cycle, air-cooled, 
solid injection full-diesel engine. It is 
performance rated at 15.0 HP, at 2300 
ID 4 d RPM. The opposed two cylinder de 
1a moni sign of the engine prov ides exception 

ally smooth running operation and the 
air-cooling eliminates the necessity to 


- . . 
< Thilo Yi ne maintain radiator, fan felt, ete., as on 
water-cooled units 


Deaerating Heater— 
Hot Process Spray Valve 
1216 


Graver Water Conditioning Co., 
New York, N. Y., has developed a 
completely new type of spray valve. 

Designed for use with deaerating 
heaters and hot process softeners, 
the valve has resulted in new 
heights of efficiency for these units 
The main feature of the valve is a 
parabolic plug of special construc 
tion which provides a constant flow 
angle under all conditions, By 
means of this plug an unvarying, 
even spray pattern is obtained with 
pressures and flow rates ranging 
from 3-150% of rating. 

The valve is made of corrosion 
resistant stainless steel, is non 
sticking, and requires no mainte 
nance. Its reliability having been 
proven in exhaustive pilot and ac 
tual plant tests, it is now an exclu 
sive feature in all Graver deaerating 


QuicK DELIVERY FROM FOUR heaters and hot process softeners 
STRATEGICALLY LOCATED PLANTS | Miniature Telemeter Receivers 


1217 
When you are looking for a reliable, long-term source of The Bristol Company, Water 
supply for chlorine, call D1iAMonD ALKALI. We have four bury, Conn., has developed a new 
modern plants strategically located to serve major chlorine- line of Miniaturized Metameter 
Telemeter receivers, which can be 
used in graphic panel arrange 
[hese plants ship in all standard-size containers, including ments. These receivers are avail 
able either as indicators or strip 
chart recorders, and occupy a panel 
‘ pace only 5 inches square 
For information and technical assistance on chlorine applica- Designed to fit into the com 
tion and safe handling, call your nearby Diamonp Sales Office pany's Metagraphic instrument 
; line, the indicators and recorders 
can be used to receive telemetered 
Building, Cleveland 14, Ohio. signals of any of the usual vari 
ables, such as pressure, flow, tem 
e perature, differential pressure, and 
» such electrical measurements as 
DIAMOND Dia mond voltage, current, and power. They 
A are identical in appearance to the 
= standard Bristol Metagrap! 
CHEMICALS Chemicals andar ristol. etagraphi pneu 
a. matic transmission instruments tor 
A 
hort distance transmission of 
measurements, and thus provide for 
uniform appearance 
The miniature receivers make 
use of the same standard Metame 
ter time-impulse duration mecha 
nism as the full-size models. 














consuming areas. 


150-lb. cylinders, ton containers and single-unit tank cars. 


Shipments can be by rail, truck, and in some cases by water. 


or write DiAMOND ALKALI Company, 300 Union Commerce 


CHLORINE PLANTS: Edgewood, Md.—Musc'e Shoals, Ala.— 
Painesville, Ohio—Houston, Texas. 


SALES OFFICES: New York, Philadelphia, Pittsburgh, Cleveland, 
Cincinnati, Chicago, St. Louis, Memphis, and Housten. 
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Manufacturers’ News 


W&SW 


Chicago Bridge Appoints Three nce, transterring trom the general 


ales office in Chicago. Mr. Cham 

' bridge & Iron Company berlin, a graduate of the Univer- 

Illinois, has announced sity of Utah, joined Chicago Bridge 

mnel appointments & Iron Company’s plant in Salt 
(hamberlin has joined Lake City, Utah, in 1949 

in Francisco sales of Arthur G. Albertson has been 


VALVE STEM 





O-RING DIRT SEAL 


O-RING PRESSURE 
SEAL 


O-RING PLATE 


GASKET 

















M & H Gate Valves can be furnished if desired with rubber 
O-Ring Seals at top of the stem, as illustrated. This type seal 
replaces the conventional packing, stuffing box, and gland 
follower design. The Seal Plate contains two O-Rings, one of 
which is the pressure seal while the other acts as a dirt seal 

The O-Ring Seal is tight and leakproof and requires little or 
no maintenance, Both the rings are made of a specially com 
pounded rubber plastic which does not deteriorate. However, if 
it should become necessary, replacement of the O-Rings ts a 
simple and easy operation. For complete information,, write of 


wire M & H VALVE AND FITTINGS COMPANY, Anniston, 


Alabama 


FOR WATER WORK FILTER PLANTS 
INDUSTRY . 5 ; ISPOSAL AND 
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assigned to the Los Angeles sales of- 
fice of Chicago Bridge & Iron Com 
pany. A graduate of George Wash 
ington University, Mr. Albertson 
joined the firm in 1952 

Julius D. Holmquist has joined 
the company’s Philadelphia sales 
office. Mr. Holmquist joined the 
Greenville, Pennsylvania, plant of 
Chicago Bridge & Iron Company 
in 1954, and previously was Middle 
ast representative for General 
Electric X-Ray Corporation. Mr 
Holmquist is a graduate of the 
University of Illinois 


A. P. Smith Appoints Donohoe 


The A. P. Smith Mig. Company, 
Orange, New Jersey, has an 
= nounced the ap 
pointment of 
john B. Donohoe 
ew England 
District Sales 
Representative 
\lr Donohoe 
Su ceeds Mr 
rank | Wells 
of Melrose, Mas 


sachusetts 





Following 
graduation from Manhattan Col 
lege in 1937, Mr. Donohoe joined 
the Keasbey & Mattison Company 
He was appointed Springfield Dis 
trict General Line Representative 
in 1939 Recently he served as 
Cement Asbestos Pipe Product 
Sales and Installation Supervisor 
in Western New England and 
astern New York State 

Mr. Donohoe resides in Long 
meadow, Massachusetts; his mail 
ing address is Box 5&2, Springfield, 
Massachusetts. His sales territory 
will consist of Connecticut, Massa 
chusetts, Rhode Island, Maine, 
New Hampshire and Vermont 


Badger Appoints New 
Representative 


tadger Meter Mfg. Co., Milwau 
kee, Wis., has announced the ap- 
pointment of Mountain States Pipe 
and Supply Co., of Colorado 
Springs, Colo., as their authorized 
representatives 

Robert L. Stiles of Mountain 
States will devote all his time to 





servicing Badger customers with 


turbine and compound water YEARS OF 


meter testing equipment 

d accessories BUCYRUS-ERIE LEADERSHIP 
7 a 

V1 cover the entire state 


ind the five southeast- 


inties in Wyoming His 
t 7459 Julian Street, West- December 18 marks Bucyrus-Erie’s 75th Anniversary. Since 
telephone Harrison 1880, the company has brought many significant develop- 
mentssin the design of excavators and cranes, including the 
all-nydraulic, truck-mounted Hydrocrane and Hydrohoe. 


Goetz Named Manager of 
Dorr-Oliver (India) Ltd. 


Incorporated 

s announced the 
Harvey |. Goetz 

India 

clatec 

vill 

Bombay 

addition to 


nistration 


; capacity 
nitiate arrangement 
cture Dorr-QOlives 
in India 
of Hicksville, 
York, Mr. Goetz joined Dort 
er in 1938 as an office boy 
later served as a statistician in 
their New York office. Following 
graduation from the evening divi 
sion of New York University with 
Bachelor of Civil Engineering de 
gree, he was assigned to the West Wisconsin village uses its Hydrohoe, equipped with 24-in. wrist-action 
port, Conn., Research Laboratori dipper, to clean out and widen a drainage ditch. 


as a development engineer 


\iter 2! years with the Army |, , , GIVES YOU TOP PERFORMANCE TODAY .. . 


\ir Corps in the European The- | 
ater. Mr. Goetz was transferred in Hydrocranes and Hydrohoes offer a combination of advan- 


1945 to the Central Sanitary tages found in no other machine. There is high-speed mobility 
ision in Chicago. In late 1953 | that gets them quickly from job-to-job; true precision control 
is assigned to the Stamford | with a unique telescoping boom that lets the crane work in 
vhere tor the past two years cramped quarters and hard-to-get-at places; a wrist-action 
en responsible for all Hydrohoe dipper that provides variable digging angles . . . de- 
engineering projects han livers extra digging power. Hydraulically-set outriggers level 
International Sales the Hydrocrane and Hydrohoe on roughest ground, provide 

a solid working base for fast, big-capacity jobs. Every day, 
hundreds of municipalities and utilities find that these advan- 
tages save them time and costs on a wide variety of work. 


(,oetz 1s a member of the 
American Society of Civil Engi 
neers, Federation of S« wage w In 
dustrial Wastes Association, 
American Water Works Associa 


ee ee ... PROMISES EVEN BETTER HYDROCRANES 
TOMORROW 


Syntron Company Now a You can expect ever higher performance standards from 
Subsidiary of Link-Belt Hydrocranes and Hydrohoes in years to come. The search 

Link-Belt Company, Chicago, III for new and improved designs, better materials, more efficient 
has announced that a plan for ex manufacturing methods never ends. With research, design 
change of shares between Link and manufacturing facilities unsurpassed in the industry, 
Belt and Syntron Company, of Bucyrus-Erie promises you machines that will serve you bet- 
Homer Cit Pa., has become effec ter than ever. sovas 


tive Syntron will be ope rated as a 
LLink-Belt subsidiary 

The products of the two com- | re 1880 75 1955 
panies tend to supplement each | > a> TINT. 
other reported Robert ( Bech 


Sovth Milwavkee 
Continued on page 104A 


Wisconsin 


Water & Sewace Works, December, 1955 





nt of Link-Belt Com Dorr-Oliver Promotes wide dissemiation and exchange 
! 


ompany will be able C. W. Crumb and C. M. Comstock of technical in form ition within 
tantial contribution Dorr-Oliver and its seven associ- 


management, pro Dorr-Oliver Incorporated, Stam- ated companies abroad. He will 
jution and research ford, Conn., has announced the ead up the reorganization of exist 
indt, President and promotion of Carlton W. Crumb to ing technical data facilities which 
iger of Syntron the new post ol Dire OF ON fechni- will be expanded to promote a 
ire looking forward al Data and Charles M. Comstock greater interchange of technical in 
vith Link-Belt o the position of Advertising Man tormation within the various divi- 
wccomplis! 5 \ veteran of 28 years service ions of the compan) 
; hich we have vith the present Dorr-Oliver or Mr. Comstock, as Advertising 
Ve are already work Ki nization r. Crumb was former Manager, will be responsible for 
Belt on plans for the J Sale ‘romotion Manager while the preparation and production ot 
everal new prod Mir. Comstock served as Assistant all space advertising, direct mail, 
ding new manuta iles Promotion Manager trade exhibits and promotional bul 
carry out these In his new position, Mr. Crumb = letins. In addition, he will handle 
ion plan vill be ponsible for the world- all special promotional material re 
quired by the Sales Department. 
Mr. Comstock was born in West 
Medford, Massachusetts, and grad- 
Tufts University in 


THIS FREE Buttetin cAN SHOW YoU 1948 with a B.S. in Chemical Eng? 


neering 


HOW T0 STOP CORROSION IN YOUR PLANT A. P. Smith Appoints 


L. Branch Sales Engineer 
The A. P. Smith Manufacturing 
Company, East Orange, New Jer- 
sey, has an- 





nounced the ap- 
pointment of 
Linwood ©. B. 
Branch, Ir., as 
South Central 
District Sales 
Engineer 
Mr Branch 
succeeds Mr. 
J. P. Stenner, of 
Norfolk, Vir- 
ginia, who retired September 30, 
1955, after forty years of associa- 
tion with the water works industry. 

Mr. Branch entered Naval serv- 
ice after graduating from the 
United States Naval Academy in 
1945. He resigned his commission 
as Lieutenant (senior grade) in 
1954. 

Mr. Branch resides at 512 Twen 
ty-second St., Virginia Beach, Vir- 
ginia. His sales territory consists 
of West Virginia, Delaware, Dis- 
on ‘oo el trict of Columbia, and the major 

4 can? : portion of the states of Maryland 
and Virginia 
cm st 0 ne ; os 


ee 


Darling Valve Appoints Lenzer 


Darling Valve & Manufacturing 
Co., Williamsport, Pa., has announced 
that Donald W. Lenzer, 3310 Lambert 
Place, Cincinnati, Ohio, has been ap- 
pointed Sales Engineer in the Cin- 
cinnati territory. 

Mr. Lenzer, who has already re- 
ceived the company’s customary fac- 
tory training, will provide highly 
qualified sales. engineering service in 
the area consisting of southern Ohio, 


CORPORATION 
3O MAIN STREET, BELLEVILLE 9, N. J. 


ATLANTA cwicaco DaALLas MONROVIA SEarTTi.e 


ee ee ee 
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southern Indiana, West Virginia and 
eastern Kentucky, under the direct 
supervision of Regional Manager, B 
E. Engstrom of the company’s Chi- 
cago District office. 


Badger Meter Celebrates 
50th Anniversary 


The Meter Manufactur 
ing Company, Milwaukee, Wiscon 
sin, celebrated the 50th Anniver 
sary of the company at the annual 
meeting of the California Section 
\.W.W.A., in Sacramento, Cali- 
fornia. Speeches ot welcome were 
given by J ©. Wright, President, 
|. Ek. Johnston, Vice-President, 
Ross Burns, General Sales Man 
ager and John H. Way, Western 


Sales Manager 


Badger 


New Office for B-I-F Houston 
Che 


Texas, 
B-1I-F 

to 2435 
but can 
same phone 


Office of B-I-F 
Inc., southwest division of 
Industries, Inc., has moved 
North Boulevard, Zone 6, 
still be reached over the 
Jackson 6-1335 

}-I-F Texas, Inc., represents 
Builders-Providence, Inc., Propor- 
tioneers, Inc., and Omega Machine 
Co., divisions of B-I-F Industries 


Houston 


Alan A. Wood Moves 
Philadelphia Office 


Alan A. Wood, Inc., Philadelphia 
Office of B-I-F Industries, Inc., has 
moved to 402 West Chelten Street, 
Zone 44, phone Victor 8-5100 

\lan A. Wood, represents 
Builders-Providence, Inc., Propor 
, and Omega Machine 
B-I-F Industries, 


Ine 


tioneer®rs, Ine 
_o., 
Inc 


divisions of 


Dorr-Oliver Transfers 
Four Sales Engineers 


Dorr-Oliver Ine orporate d, Stam 
ford, Conn., has announced the re 
cent transfer of engi 
neers: Thomas C from 
Kastern Filtration Division, Ashe- 
ville, N. C., to Central Filtration 
Industrial Division, Dallas, 
Texas; George H. Koenitzer from 
astern Sanitary Division, Stam 
ford, Conn., to Central Sanitary 
Division, Cleveland, Ohio; Thomas 
\V. Barton from Western Filtration 
Division, Oakland, Cal., to Eastern 
Filtration Division, Stamford; and 
William M. Smith of Central Fil- 
tration and Industrial Division 
from Chic ago, Ill., to Cleveland, 


four sales 


Reeves 


and 








| 
| 
| 
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At Carol 


City Utilities’ 


new $4,000,000 plant 


SIMPLEX gauges and controllers 


maintain peak 


Gaines Construction Company 
plans to build Carol City’s 10,000 
homes in less than three years. . . 
the largest housing development 
in Florida’s history. The houses 
are priced at builder’s cost. Spon- 
sors plan to make their profits on 
development of the land, and own- 
ership of the commercial proper- 
ties and the $4,000,000 water and 
sewage utilities 

Water and sewage rates are low. 
So to earn a profit, this utilities 
plant had to be of ultra-modern 
design for highest operating effi 
ciency. That’s why the Miami 
Springs engineering firm of Clif- 
ford & Associates chose Simplex 
Filter Gauges and Controllers. 
Supt. Tims reports: “Our Simplex 
equipment is quickly paying for 
itself by giving us maximum filter 
efficiency. The Simplex Gauges 


filter efficiency 


William C. Tims, Supt. Carol City 
Utilities, Inc., inapecta control 
deck of the water treatment plant 


measure rate of flow and loss of 
head with the highest accuracy. 
The Simplex Controllers respond 
instantly .. . automatically keep 
flow steady at the set rate.” 


WRITE for Technical Bulletins today! 
Simplex Valve & Meter Company, Dept. W$-12, 7 E. Orange St., Lancaster, Pa. 


Accurate instruments and controls since 1904 


SIMPLEX 


VALVE AND 


METER 


COMPANY 
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TIVATED §S ICA 


AC 


CLEARS UP 
TURBIDITY 


e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


When raw water turbidity is high, N-Sol coagulant 
aid helps you to get 

@ Sparkling clear water 

@ Increased filter capacity 

The N-Sol floc is large and tough — enmeshes 
more impurities; settles fast. Convince yourself 


with jar tests 
Samples of N silicate and directions on request 


Activated silica sol is made from our N Sodium 
silicate and a reacting chemical. No charge 
for license under our N-Sol Process patents. 


TRADEMARES REG 


PHILADELPHIA QUARTZ CO. 
1166 Public Ledger Bidg., Philadelphia 6, Pa. 


u.s. Par vr 





ENSLOW 


STABILITY 
INDICATOR 


For checking the equilibrium of a finished 
water, and supplying an index useful in 
controlling anti-corrosion treatment. Cato 


log No. 83-895 


wRIiTe 


Phipps & Bird, Inc. 








Pr. ©. Bex 2V Richmond 5, Va. 


r 


b 





| Surer Gland Lubrication 


THE Z-F GREASE SEAL eliminates that 
trouble spot where shaft enters casing. 
Applies constant positive lubrication 
to packing and shaft — automatically. 
Excessive heat, rapid wear, leakage and 
scoring will disappear as the Grease 
Seal — a constant flow of lubrica- 
tion Ww 


tages, too. Write for 
complete description 
and price. ZIMMER and 
FRANCESCON, Mo- 
line, Mlinois. 
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for Centrifugal Pumps 


en pump starts until it stops 
automatically. Many other advan- 





& 


Cataless 


Literature 
$6 


Gibbs Flotation Unit 
1218 

F. S. Gibbs, Inc., Newton, Mass., 
has just published a 20-page, 2- 
color, booklet on the Gibbs Flota- 
tion Unit. 

Profusely illustrated, the book- 
let covers such information 
as: What is flotation and when is 
flotation applicable. All the fea 
tures of the unit are discussed and 
photographs illustrate each of these 
features. 

A keyed schematic flow diagram 
with explanatory text and com- 
plete specifications are also in 
cluded 


basic 


Taste and Odor Control 
1219 

Industrial Chemical Divi- 
sion, West Virginia Pulp and Pa- 
per Company has just issued a new, 
80-page booklet Taste and Odor 
Control in Water Purification. 

The publication covers the his- 
tory of taste and odor control, 
sources of bad tastes and 
such as algae, determination of 
odor concentration, and means of 
control by water plant processes. 
This volume gives a concise back- 
ground before discussing the use of 
activated carbon as an effective 
mechanism for taste and odor con 
trol. Complete information is given 
for the use and methods of appli- 
includ- 
ing feeding, storage, and handling. 


Sales 


odk Ts 


cation of activated carbon 


Instrumentation for 
Water and Wastes 
1220 

The Foxboro Co., 
Mass., has just published a 16-page 
bulletin that gives detailed infor 
mation on the company’s complete 
line of Water and Waste Treat- 
ment Instrumentation. 

The bulletin, profusely illus 
trated, thoroughly discusses Fox- 
boro’s pneumatic instrumentation, 
with separate sections devoted to 
mercuryless flow measurement by 
differential pressure transmission ; 
circular chart recording controllers 
for water and waste treatment var- 
iables ; rapid sand filter control sys- 
tems, valves and and 
Consotrol instrumentation for 
graphic type control panels. 

The company’s new magnetic 
flow meter, which measures filter 


Foxboro, 


Accessories 5 





e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


effluent flow with minimum head 
loss is featured, as is the new Tele 
tax telemetering system for remote 
transmission of measured variables 
\lso explained is pH instrumenta 
on 

Information on primary devices, 
integrators and electric control of 
tank level completes the presenta 
tion, designed to serve as a basic 
reterence on pneumatic instru 
mentation in the water and waste 


treatment fields 


Wall Chart On Handling 
Caustic Soda Safely 
1221 

Diamond Alkali Company, Cleve 
land, Ohio, has just released a he Ip- 
ful, handy wall chart giving 37 
specific, successful suggestions 
based on accumulated plant experi 
ence for safely handling solid, liq 
uid and flake Caustic Soda. 

The wall chart, 17” x 23”, is 
printed in two colors on coated 
linen stock tinned on top and bot 
tom wit! metal evelets for con 
venient hanging. It concisely pre 
sents safety recommendations 
covering first aid measures, protec 
tive practices and equipment, and 
Godel and unloading proce 
dures Space 1s also provided ior 
listing telephone numbers for emer 


gency use 


Tri-Clad Vertical Motor 
1222 

General Electric, Schenectady, 
N. Y., has just released a bulletin 
covering the company’s new Ver- 
tical Tri-Clad Motor. 

The multi-colored, 12-page bul- 
letin, emphasizes reduced mainte- 
nance costs and simplified lubrica 
tion of the new motor which is of 
the shielded (dripproot), hollow 
haft, high-thrust type ranging 
from 7 to 500 hp 


Bottom-Seating Sluice Gate 
1223 
Inevyv-Hunt Machine Com 
Orange, Mass., has just re 
leased a catalog on the patented 
HY-Q Flush Bottom Sluice Gate. 

The catalog, a fully-illustrated 
12 page booklet, clearly shows all 
details of construction, installation, 
and operation of the unique gate 
as used for water filtration plants 
power plants, municipal and indus 
trial waste plants, drydocks, and 
flood control! 

Line drawings and phetographs 
illustrate how the frame of the 
HY-Q© gate has been lowered so 
that the opening is flush with adja 





O Blackburn-Smith M Cc 
| L O K ! 0 Ganien Street, ickon N. J. 


| | want to know how | can get better sewage ejection 
This | at lower cost 
Brings You Nome 
Company 
Address 


Over 60 years’ service has proved the The How and Why of 
rugged worth of Blackburn-Smith Ejectors 


tears "| BETTER, LOW COST 


1. Float and electrical float switch controls 


sien whe 2 toe corse | SEWAGE EJECTION 


If you want to get rid of complex piping, to 
eliminate screens, impellers, shredders, with their 
clogging and constant costly pump cleaning . . . 
send the above coupon for our Engineering Bul- 











letin S50. If you want to lift sewage 150 feet at 
90 to 500 g.p.m. without failure or mess or big bills 
. you'll want the facts in this Bulletin, Blackburn- 
Smith Sewage Ejectors in single and twin units are 
rugged, more economical and sanitary. Their repu- 
tation for dependable service is unsurpassed. 


BLACKBURN-SMITH MFG. CO., INC. 


51 GARDEN ST. HOBOKEN, N. J. 


HO 3-4425 N. Y. TEL. BA 7-0600 
LA LE AOE, SY MRIS SS OETA eT TT: TT 


cent chamber floors eliminating the ient strip of flexible Neoprene on 
vertical wall barrier or the deep the bottom of the gate disc gives a 
pocket in which wedges of ordinary “cushion closing” seal 

gates must descend, A heavy resil (Continued on page 108A) 


WHEELER FILTER BOTTOMS 


give these outstanding plants — corrosion free con 
struction ¢ uniform flow distribution + low head loss 

Creverano, Onto CHavens & Emerson, Engrs.) 

Naswvicce, Tenn. (The Chester Engineers) 

Miami, Fra, (Day & Zimmerman, inc., Engrs.) 

WicminoTon, Der. (Metcalf & Eddy, Engrs.) 

For details on monolithic and pre-cast Wheeler 
Bottoms, write Builders-Providence, inc., 350 Harris 
Avenue, Providence 1, Rhode Island, 


BUILDERS-PROVIDENCE 


DIVISION OF &-1-F INDUSTRIES, INC, Divert: 


| SUI CEES (2OM FOUNOEY © PROF ORTIOHM EERE, (HC. © OMEGA MACHINE CO 


| 
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ind text explain the with the company’s exclusive fully 
practical advantages offered revolving, double disc parallel seat 
': () gate lor water flow feature tapping gate valves, tap- 
nceluding installations ping sleeves and crosses, swing MUNICIPAL 
maximum flow is required, check valves, vent and vacuum 
complete drainage ] nece valve pressure air valves, cylinder 
here silt and debris inter and motor-operated gate valves, valve SUPPLIES 
vith operation, where maxi gearing, floor stands, valve boxes and 
draulic gradient is essen the full range of available valve ends 


nere learance problem de 


Laboratory Apparatus 
1225 


vest possible invert, where 
ction economies are impor 
} vane deflection factor 1 
be avoided The Arthur S. LaPine & Com 

: weer gee pany, ( hicago, Ill.,. in their latest 
Darling Valve Catalog issue of Lanco Apparatus News | | W. S$. DARLEY & CO., Chicago 12 
1224 features a new model polyethylene 

alve & Manufacturing sink trap, Flash-lvaporator, sep 
Williamsport, Pa., has just aratory funnels and burettes with 

1 new 48-page bulletin Teflon plugs, and a “do-it-yourself” 
the company’ latest water bath with a new electronk 
developments as well as relay , 
ment items pre‘tuced for The publication also presents a 


Write Today for 100 Page Catalog 



































equ p 
Water Works Services. four-page tabulation of 15 electric, 


Chis new bulletin gives the most magnetic, and pneumatic labora ' AS mn es 
comprehensive and complete data tory stirrers Overtecking the Fenway y 


et made available on the com Among the equipment described Boston. 
, Mase ; 


pany -50-B ball bearing oper are a direct reading thermistor atenaies. santa 
ited fire hydrant, including detailed Tele-Thermometer, new model rooma, suites and kit 

and operating features, Harvard trip balance, 45,000-rpm the arn bo Z 
of types, components, acces homogenizer, sling psychrometer \ building from 06 doubts 
dimensions and installation with built-in slide rule, particle _, Sona rtes tr perman questa 


-deleamaae dade size apparatus for sub-sieve range, | ) CANTERBURY, 


(Other Darling product similarly stainle steel beakers, lattice sup 
ered include vate valves port clamps, and a marking pen ete” 








ROTO-TROL 


“- a 
ya 4 gf CORPORATION 


1028 CONNECTICUT AVE., N. W. 


RF.2 _Nn WASHINGTON 6,0. 


WITH This 2-pump RF-2 Roto Switch fo 

Trol assures equal use and 
ALTO- wear of pate Each A N TH he A Fi LT H A P M A N 
TROL — pump is operated on of We Mart og US. PaO Grit Conveyors 


ternate starting cycles. 


The RF.2 operates both pumps together, the modern, —_ , o Rugged Construction 
when required. RF-2 installations give * filtering 3 : e@ Low Power Requirements 
he om > 
5 al J : 


dependable service year after year, with 
@ Neoprene Flights 


e Adaptable to many needs 














the minimum of attention 


Write for full data 
Write for further information 


HEALY -RUFF COMPANY PALMER FitTER EOUIPMENT co STUART 
CORPORATION 


703 HAMPDEN AYVE., ST. PAUL 4, MINH. eek: 
. RCL . 516 WN. Charles St., Baltimore 1, Md. 
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Pressure Filters More Popular 


1226 
American Plant Equipment Co., FE D 
New York, N. Y., has just pub- very ay... 
lished a catalog listing 64 models 
of their Pronto Pressure Leaf Fil- 
ters. 
6th CENTURY 8. ¢ 
Fact-Finding Laboratories 
1227 


Hall Laboratories, Inc., Pitts 
burgh, Pa., has just published the 
last in a series of 16 water treat 
ment folders. Entitled “Fact-Find- 
ing Laboratories,” the folder sum 
marizes the work of the industrial 
water consultant, comparing him 
with a detective 

Field engineers are backed by 
extensive and elaborate equipment 
in “Scotland Yard’’-type labora 
tories, which aid in the solution of 
all types of water problems, the 
new folder points out 
4 > , Examples of “water detective” 
SANA | work handled by Hall bear these 
titles: “A Strange Case of Sulfide,” | 
“The Hard Sludge Mystery,” and | 
“The Singular Strontium Affair.” 


XY, 


\ 
‘ 


WA 
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sepia tame MFG. (0. | Automatically Adjustabl Glazed Fire Clay 
. C0. utomatica ustable ‘ 
etm, Tile Filter Bottoms 


607 Columbia Ave | Controlled Volume Pumps 
Darby, Pa | 1228 During 1954 more Leopold duplex filter 


bottoms were sold than in any previous year 

, , 
Milton ; ov 4 ompany, | hiladel in our history. To date, there are well over 
400 plants (with a daily capacity in excess 


Leopold bottoms—including such major mu 


2-color bulletin on Motor Driven 
Pum s With Instrument Air Stroke nicipal installations as Phoenix, Arizona; 
P | Houston, Texas; Trenton, New Jersey; De- 


CH LORINE Length Adjustment. troit, Michigan; Baltimore, Maryland; Colum- 

The bulletin etails eration f bus, Ohio; Kansas City, Missouri; Omaha 

ON THE SPOT . ‘ d , op ‘atio sal Nebraska; and Philadelphia, Pennsylvania, 

stroke length adjusting air servo Represented in this group are the five largest 

system, and includes information municipal filter plants under construction in 
the country at this time. 


with TAYLOR on application, features and speci | There are, of course, good reasons why the 
| 


| 
i 
| 
, 
) < ‘ as 5 7 ASC < mare | 
phia | Ay ha just re le : ed i 4 page, of 1% billion gallons) that have selected 
| 


fications, | Nagram sare given show Leopold Glazed Tile Filter Bowom is getting 
more popular every day. In this design, laterals 


COMPARATORS ing major components of the unit, 
and distributing blocks are combined in one 


ACCURATE yet easy and also detailing its application permanent unit that insures equal distribution 
j and hook up in a typical pneumatic and uniform filtration, The individual blocks 
» Plece ple right in porator tubes 





q ' are made of de-aired fire clay, vitrified and 
Add reagent to middle tube only How-control ystem sale glazed, They resist corrosion, are not 
> ck aitielieentind Gite enem subject t© wherculation, won't absorb any 
— 4 dt oS until detrimental amount of water, are impervious 
mn wigp - met ; cod . Blower Folder to acids and alkalis, and will last indefinitely 
vet's a and you get an immediate reading | If j 
| ou're | | 
of pH, chlorine or bromine. Complete water 1229 saleien ee 
lysis, ludi de ) a little 

ato gy rw pp apenas is 7 _ i ttle Read Standard Cor p New York. | sider the advantages offered by Leopold. We ll 
ae Demy of 3 me a Taylor ater , ’ > ’ be glad to supply details—without obligation. 
sets are lightweight, portable and | N \ ’ has available a 4 page, 74 

durable many serve for several determina- | fold Ce. ‘ ai 
tions with only a change of color standard slide color tolder on the tandardaire 


COLOR STANDARDS GuaraNTErD =| lower. ; | Look to 
Taylor liquid color standards carry an unlimited Che folder Rive engineering de 
for complete water 


rantee t fad i 
mechanical inaccuracy. © = | tails and technical specifications of 
SEE YOUR DEALER for Taylor sets or write dives =| * COmpactly designed product for | pyrification and sewage 


for pats HANBSOOK, “Modern ptt end Chierine §=| handling air or any other gas under | { 
Contvet". Gives theery end either pressure or vacuum | plant equipment... 


epplication of 
» Also included in the folder are ® Dry Chemical Feeders © Mixing Equipment 
<a a cutaway photo of the interlock- | © Filter Operating Tables © Filter Bottoms 
amy ag Y "972. | ing main and gate rotor assemblies ; | Write today for details 
a cross-sectional diagram to show 


component parts; performance | F.B Leopold Co., Inc 
. . °s . 


charts and four tables to aid in the 


W. A. if:\ ane) my selection of the proper size blower 2413 W. Carson Street 
a yore cee ‘ 


RD. + BALTIMORE-4 MI The selection tables list both psig | Pittsburgh 4, Pa. 
(Continued on page 110A) 
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new bulletin describing the Heatx 
Digester Sludge Heating Unit. 


Complete details on the applica 
re | tion, construction and operation of 
the Heatx are included in this 28 


page bulletin. Photographs, draw 
ings and tables serve to further de- 


DEPENDABLE JOINTING COMPOUND = rite the amit cece 
. ‘ onsulting Sanitary Engineers 
Seals Bell and Spigot Water Mains and others will find this bulletin 
Economical—Effective | helpful on digester sludge heating 
Over 35 Years Of Dependable Performance | problems 


HYDRAULIC DEVELOPMENT CORP. 
MAIN SALES OFFICE 50 CHURCH S Rubber Joints For 
TN-¥-C! | Coupling Pipe 


General offices and works W. Medtord Sta., Boston, Mass. 1232 




















Hamilton Kent Manufacturing 
Co., Kent, Ohio, has available in a 
medium- and mobile A.C. generators. According new format a_ booklet entitled 

lowers for pressure to the brochure, MO-BIL-AC “Joint Enterprise,” that describes 

icuum service units supply up to 1O KW at stand the Tylox Rubber Joints for cou 

ard voltages and frequency, yet are pling pipe used in sewerage, drain 

Mobile A. C. Power Supply small enough to be mounted under age and other waterworks projects 
1230 the hood of a car or truck. The Of special interest to engineers, 

Motor Division o equipment is principally used for contractors, municipal officials and 

Press & Mfg. Co auxiliary lighting and for driving others concerned with planning 

|., has published an power tools and machinery in loca and building sewerage and drain 

re describing its new tions away from power lines or age systems, this new brochure 

ver unit, MO-BII during power failures gives the history of the develop 

ed “Now ... AC Power ens ment of rubber pipe joints, and 


nes Anywhere a Vehicle Can Go”. Sludge Heating Unit complete information and data on 
Che brochure illustrates and pro 1231 Tylox, the first successful joint of 


ides technical and application data Walker Process Equipment, Inc., this type. The booklet also con 


le newly developed \urora, Illinois, has just issued a (Continued on page 113A) 


eee STOPS 
CONDENSATION 
DRIP 


NoDRIP PREVENTS RUST 
— ANYONE CAN APPLY 
NoDrip plastic coating is eas- 
ily applied to tanks, containers, 
TUT LBL LMT Te 


ceilings, etc. NoDrip adheres to 


8 
Carefree living enhanced by .. . large, 
metal, concrete, brick, plaster. It 
: cheerful guest rooms... private pool, ocean 
forms @ seamless 100% mois- beach, cabana club . . . dining room and.°¢ 
ture-proof covering that is ef- cocktail lounge. 


fective as soon as dry. Acid, 
Rates from $@ double, 
alkali and brine resistant European Plan 





SELECTED CLIENTELE 
FREE... ) SEND NoDRIP HANDBOOK 


Interesting 52-page 
Handbook shows 
what NoDrip is 

o . 
and what it does ASSIESS | Write 


SEND COUPON TODAY city a We for Booklet 


NAME 


}, Paar On the Oce | 
iw aomagee ramen mamnns | Boao MIAMI BEACH 
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Consulting Engineers 


SPECIALIZING IN THE FIELD OF 
WATER & SEWAGE 





ALBRIGHT & FRIEL INC. 

Consulting Engineers 

Water, Sewage, industrial Wastes and Incineration Prob- 

lems—City Planning, Highways, Bridges and Airports— 

Dams, Fleod Centre!, industrial Suildings—iavestiga- 

thems, Reports, Appraisais and Rates—Laboratory for 

Chemical & Bacteriological Analyses—Compiete Service 
on Design and Supervision of Construction. 

Three Penn Center Piaza 

Philadelphia 2, Pa. 


BOYLE ENGINEERING 
Consulting Engineers 


Water — Sewers — Streets 
Structures — Surveys 
Special Districts 
3913 Ohic, Rm. 200 
San Diego 4, Calif. 


Reports 


331 Spurgeon Bidg. 
Senta Ana, Calif. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systema— Val. 
uations — Rates — Management — Lab. 
oratory—City Planning 
210 E. Park Way, 
Pittsburgh 12, Penna. 











Alvord, Burdick & Howson 
Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage. 
Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, Ill. 











JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 








Bowe, Albertson & Associates 
Engineers 

Water and Sewage Works—lIndustrial 
Wastes— Refuse Disposal — Municipal 
Projects — Industrial Buildings— Re- 
ports—Plans—-Specifications—-Supervi- 
sion of Construction and Operation 
Valuations—Laboratory Service 

75 West Street New York 6, New York 


Chas. W. Cole & Son 
Engineers — Architects 


Sewerage, Water Supply, Bridges, 
Highways, Toll Roads, Industrial, 
Municipal and Commercial Buildings 
220 W. LaSalle Ave., South Bend, Indiana 
Central 4-0127 











Buck, Seifert and Jost 


Consulting Engineers 


Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
ations, Rates, Design Construction 
Management, Chemical and Biological 
Laboratories 


112 East 19th St. New York 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving. Power Plants, Appraisals, Re 
ports, Traffic Studies, Airports, Gas & 
‘lectric Transmission Lines 


351 East Ohio &t., Chicago 11, Mlinols 














MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 

Water Works Design and Operation 

City Planning— Municipal Engineering 
All types of Surveys 
Home Office: Rochester, Pa. 
Branch Offices: 


Jackson, Miss. Herrisburg, Pa. 








BURGESS & NIPLE 
Civil and Sanitary Engineers 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 


COTTON, PIERCE, STREANDER, INC. 


Associated Engineering Consultants 
132 Nassau St., New York, N. Y. 
6 Beacon St., Boston, Mass. 
55 Caroline Rd., Gowanda, WN. Y. 
2718 Garfield &., Hollywood, Fila. 
Water Supply Treatment, Distribution, 
Sewerage. Sewaee Treatment, Refuse Disposal 
Trade Wastes, Power Plants, 
Reports, Plans, Supervision 














CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 

ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 

Gillingham & Worth Sts. 

Philadelphia 24, Pa. 





BURNS & McDONNELL 


Consulting and Designing Engineers 


Kansas City, Cleveland, 
Mo. Ohio 


P.O. Box 7088 1404 E. 9th St. 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highways 
Grade Sopavatiene Bridgee—Subways 
ocal Transportation 


Investigations — Reports Appraisals 
Plans and Supervision of Construction 


150 North Wacker Drive 
79 McAllister Street San Francisco 2, 











BLACK & VEATCH 
Consulting Engineers 
lectricity 


Water Sewage - 


Industry 


Reports, Design, Supervision of Construc 
tion, Investigations, Valuation and Rates 


4706 Broadway. Kansas City 2, Missouri 





Camp, Dresser & McKee 


Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re- 
ports; Design and Supervision; Research 





and Development; Flood Control 


FAY, SPOFFORD & THORNDIKE 
Engineers 
Sion AF Farwel! wits Ertan 


Hewerd J. Willlame 
Weter Supply Dletribution Sreisage 
wy (2 Sh 


7 
a ping 
Pert and T i A Bidee 
‘ ote ane Rpearte, Designs 
~~ Supervise hen 


Conctruet 
BOSTON NEW YORK 














BOGERT AND CHILDS 


CONSULTING ENGINEERS 
Clinton L. Bogert Fred 


Water & Sewage Works 
Drainage * Fleod Control «+ 
Bridges + Airfields 
145 East 32nd Street, New York 16, N.Y 


CAPITOL ENGINEERING 
CORPORATION 

















Finkheiner, Pettis & Strout 


Cartetor 6. Finkheiner, 6. &. Pettic, Hareid HK. Strout 
Consulting Engineers 
Reports Designs Supervision 
Water Supply. Water Treatment, Sewerage, 
r 


Sewage Treatment, Wastes Treatment, 
Valuations & Appraisals 


518 Jefferson Avenue Toledo 4, Ohile 
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F. R. FRIEDEWALD 


CONSULTING ENGINEER 
Waterworks @ Sewage & Gas Supply and Dis 
tribution @ Drainage @ Street improvements 

Estimates @& Reports @ Surveys 
311 SOUTH FIRST S7., BELLEVILLE, MLINOIS 
Phone: Belleville 3225 





Hayden, Harding & 
Buchanan 


Consslting Engineers 
John L. Hayden 
John H. Harding Oscar J]. Campia 


Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 


610 Park Square Building, Boston, Mass. 


Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, "oo 
and Sewage Disp l, Valuati 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 














Freese, Nichols and Turner 
CONSULTING ENGINEERS 
2111 NATIONAL STANDARD 

BUILDING 
HOUSTON 2, TEXAS 
CH.1624 


HAZEN AND SAWYER 


Engineers 
Richard Hazen Altred W. Sawyer 


bGuntetnes and Industrial Water Supply 
rifieation and Distribution 
Sewage Works and Waste Disposal 
Investigations, Design, 
Supervision of Construction and Operation 


122 East 42nd Street New York 17, N.Y. 


LANNING 
Sanitary Engineering Co., Inc. 
Consulting Engineers 


Professional Building 
1100 South Broad Street 
Trenton New Jersey 








GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


Engineers 


De , Fle. 
Pleasantville, N. 4. 
Sewage, Industrial ‘\ 
and Garbage Disposal—Roads, 
Bridges, Flood Control, Traffic & Parking, 
Appraisals, Investigations 6 Reports 


HENNINGSON, DURHAM 
& RICHARDSON 


E s since 1917 for more than 
Ie cities and towns. 
Water Works, Light and’ Power, Sewers, 
Sewage Treatment, Reports, Flood Con- 
trol, Appraisals, Drainage, Paving. 


2962 Harney %., Omahe 2, Nebraska 





LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 
Montgomery Building 


SPARTANBURG. S. C. 


Water Supp! —Power Piants 
Sewage Dis aluations 6 Appraisals 
Industrial Waste — Industrial Plant Design 














GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Water Supply and Purification 
Sewage and Industria] Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading. Pa. Washington 
Houston Philadelphia 


JAMES and BAXTER 
Associates, Inc. 


Architects and Engineers 
A complete professional service 
Architectural, Civil, Industrial, Municipal 
2962-64 Coral Way. Miami 34, FLORIDA 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 











GLACE AND GLACE 


Consulting Sanitary Engineers 


WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 


Design, Construction and 
Supervision of Operation 
1001 Nerth Front St. Harrisburg, Pa. 


The Jennings-Lawrence Co. 


Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment 6 Distribution 
Sewers & Sewage Treatment 
Reports — Design — Construction 


1392 King Ave. Columbus 12, Ohio 


Metcalf & Eddy 
Engineers 


Water, Sewage, Drainage, Refuse and 
Industria] Waste Problems 


Airports Valuations 
Laboratory 


Statler Building, Boston 16 














Engineers 
Samuel A. Greeley Paul Hansen (1920-1944 
Paul E. Langdon Kenneth V. Hi 
Thomas M. Niles Samuel Clarke 
Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Retuse Disposal 


220 8. State Street, Chicago 4 


Jones, Henry & Williams 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bidg. Toledo 4, Ohio 


Nusspaumer, CLarxe & Veuzy, lnc. 


Newell L. Nussboumer—irving Clarke— 
Charles R. Velzy 
Water Supply and Treatment 
Sewerage wage Disposal 
ge Incineration 
Municipal Planning 
500 Fifth Avenue. New York 36. N. Y. 
327 Franklin St. Buffalo, N. Y. 














HASKINS, RIDDLE & SHARP 


Consulting Engineers 
Sewage & Industrial Wastes 
Hydraulics 
Reporte, Design, Suvervision of Construction 


Appraisals, Valuations, Rate Studies 


1009 Beltimore Ave. Kansas City 5, Mo. 


R. L. KENAN & ASSOCIATES 


CONSULTING ENGINEERS 
Water Works, Flood Control, Sewerage, 
Sewage Disposal, Airports, Harbor and 
Waterfront Improvements. 
MONTGOMERY, ALA. PENSACOLA, FLA. 


PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Wellington Donaldson, Staff Consultant 


Water, Sewage, Drainage and 
Industria! aste Problems. 


Structures — Power — Transportation 
5! Broadway New York 6, N.Y. 

















HAVENS AND EMERSON 


Ww. L. HAVENS 
” 7 Moseley 
Li OWAY 
F. Co. TOLLES, CONSULTANT. 
CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE, INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 
LEADER BLDG. WOOLWORTH BLDG. 
CLEVELAND 14, 0 NEW YORK 7, N.Y 











Engineering Office of 
CLYDE C. KENNEDY 


——<—_—_—_—— 
SANITARY ENGINEERING 
——__<———_——_ 

SAN FRANCISCO 








Matcoim Pirwie EnGineers 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 


MUNICIPAL AND INDUSTRIAL 
Water Supply - Water Treatment 
Sewage and Waste Treatment 
Drainage - Sewerage - Refuse Disposal 
25 West 43rd %t. New York 36, N. Y. 
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Tue Prromerer Associates, Inc. 


Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurements & Specia)] Hydraulic 
Investigations 


New York. $0 Church Street 


J. E. SIRRINE Company 
P Engineers 


Water Supply & Purification 
Sewage & Industria] Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 


Wertz Engineering Co., Inc. 


Consultants, Designers & Constructors 
Water Supply 6 Purification 

Sewage 6 Industrial Waste Treatment 
Stream Pollution Studies 

Chemical & Bact. Laboratory Service. 


441 North 2nd St. Reading, Pa. 








LEE T. PURCELL 
Consulting Engineers 
Water Supply & Purification; Sewerage & 
Sewage Dis 1; Industrial Wastes; Inves- 
tigations 6 ports; Design; Supervision of 
mstruction & ration 
Analytical Laboratories 


36 De Grasse Street Paterson 1, N.J. 


Benjamin L. Smith & Associates 
Engineers 
Investigations — Reports 
Designs — Supervision — Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7, New York 


WESTON, ECKENFELDER AND ASSOCIATES 


Consultants 
Engineers + Biologists + Chemists 
Industrial Wastes 
Stream Pollution Air Pollution 
ater - Sewage 
Surveys - Research - Development - Process 
Engineering - Operation Supervision - Analyses 
valuations and Reports 


Newtown Squere, Pa. Leonia, N. J. 








Thomas M. Riddick 
Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac 
teriological Analyses. 


369 East 149th Street 
New York 55. N. Y. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


327 S. LaSalle St. 
Chicago 4, Ill. 


Hershey Building 
Muscatine, lowa 


Weston & Sampson 


Water Supply, Water Purification, Sewer 

age, Sewage and Industrial Waste Treat 

ment, Corrosion Control, Laboratory Service 
Supervision, Valuations 


14 Beacon St, Boston. Mass. 








ROBERT AND COMPANY 
ASSOCIATES 
Engineering Division 
ATLANTA 


Alden E. Stilson & Associates 
Limited 
Consulting Engineers 


Water Supply—Sewage— Waste Disposal 
Bridges—Highways—lIndustria]l Buildings 
Studies—Surveys— Reports 


245 North High St. Columbus, Ohio 


Whitman & Howard 


Engineers (Est. 1869) 


Water Supply, Water Purification, Sewerage, 

Sewage Disposal, Water Front Improvements 

and all Municipal and Industrial Develop 

ment Problems, Investigations, Reports, De 
signs, Supervision, Valuations. 


89 Broad &t., Boston, Mass, 








RUSSELL AND AXON 


Consulting Engineers 
Civil—Sanitary—Structural 
Industria]—Electrical 
Rate Investigations 


408 Olive St., St. Louis 2, Mo. 
Municipal Airport, Daytona Beach, Fla. 








PAUL A, UHLMANN H. E. BONHAM 
CARL E. KUCK NYE GRANT 
Consulting Engineers 


Water Supply and Purification 
Sewsgs and Industria! Waste Treatment 


4954-58 N. High St. Columbus 14, O. 








WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers — Consultants 
Civil—Sani Structural 
Mechanical — Electrical 
Reports, Plans, Supervision, Apprateals 
1304 St. Paul Street 
Baltimore 2, Maryland 











FOR SALE 


Reconditioned Black Pipe 


8%" O.D. 322 wall 28.55 Ibs. per | 


foot—100,000 feet. 


12%” O.D. .375 wall 49.56 Ibs. per | 


foot—35,000 feet. 


Beveled ends ready for installa- 


tion in gas, water, oil lines or struc- | 
tural purposes. Complete invento- | 
ries of all sizes black and galvan- | 


ized pipe also available. 


W rite—Wire—Phone 
Sonken-Galamba Corporation 
2nd and Riverview (X-160) 
Kansas City 18, Kansas 
ATwater 9305 
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Ductile Iron 
20-foot random lengths lapweld. | 
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The International Nickel Co., 
Inc., New York, N. Y., has just re 
leased a revised edition of the book 
let “Ductile Iron, The Cast Iron 


| That Can Be Bent.” 


The 28-page bulletin contain 
charts and photos. Up-to 
information on ductile cast 


Photos show ap 


date 


ind used in the United 
added feature of the 
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Beaumont, Texas installs Densludge Digestion and 
four 195’ Dorrco Distributors 


Among the more unusual new installations in the 
United States is the 30 MGD Ultra-Modern Plant 
now serving Beaumont, Texas. Employing the 
Biofiltration flowsheet followed by Densludge Di- 
gestion, the plant is designed for a population load 
of 200,000 with room for expansion 

Unusual at Beaumont are four 195’ Dorrco Dis- 
tributors . . among the largest ever manufac- 
tured. The primaries are rated at 15 MGD each 


Here's the equipment installed at Beaumont 


under a head of 3.2 ft. while the secondaries han- 
dle 30 MGD each at a 2.75 ft. head. Also unique is 
the use of Densludge Digestion incorporating two 
Densludge Thickeners to concentrate the solids to 
6-7'4% prior to digestion 

As this new plant at Beaumont shows, there's a 
Dorr-Oliver unit for practically every step in every 
sewage treatment flowsheet. Write for a copy of 
Bulletin No. 6041 which covers the complete line, 


1 40° Dorr Detritor « 4 155’ dia, Dorr Secondary Clorifiers 


4 155° dia Dorr Primary Clarifiers « 2 195° Dorrco Primary Distributors « 2 195° Dorrco Secondary Distributors 


2 50° dia. Dorr Densludge Thickeners 


1 80° dia. Dorr Multdigestion System + 6 Dorrco Plunger Pumps 


Consulting Engineers: GEORGE J. SCHAUMBURG, Beaumont, Texas 


Engineering Consultants, FORREST & COTTON, Dallas, Texas 


lL OoRR-ConuiveR 


WORLD-WIDE RESEARCH - 
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W&T Chiorinators with chlorine evaporators and master control panel 
(insert) used at the D.C. Sewage Treatment Plant 


DISTRICT OF COLUMBIA 


SEWAGE TREATMENT PLANT... 








— 








== 


modern concepts of sewage chlorination control 


Design of the Washington, D. C. Sewage Treat- 
ment Plant utilizes modern concepts of sewage 
W&T water 


high capacity chlorinators at the Plant are con- 


chlorination control. diaphragm, 
trolled from remote chlorine rate setting stations 


which operate by push button. 


Remote control stations allow plant operators 
to change chlorine feed rates without leaving the 
operating center of the plant. Remote rate of feed 
indicators at the stations show the rate at which 
chlorine is being fed and immediately show 
changes in the rate of feed. Wallace & Tiernan 
Chlorine Flow Recorders give a permanent record 


of the daily chlorine feed of each chlorinator and 
also the total amount of chlorine fed to each 


point of application. 


In addition to remote chlorinator control, 
W&T offers many other types of accurate and 
effective controls which can help the operation 
of your plant. From simple intermittent start- 
stop operation through automatic proportioning 
of chlorine feed to sewage flow, program control 
based on plant flow patterns, and ORP recorder- 
controllers, Wallace & Tiernan can answer your 


chlorinator control problem. 





NY WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 
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